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SQIFSmD-FREE SSLa'-QR&^glD 3D SYMETSC TISSUE 



v' r r . l v\ >^ . ' * fc t * o » i- \ of 

•.^q;:..-;-M.o;.\v^ »".<:.!i,-iiw. Fore t i ~\3 1 r I y , "t>n p:.-.\<s.rd 
- ^ - <• , • of 

functisruag affot f ?oo loo tor [d.oo, a method for p::o:>dooioo tb>s 
s-asw?, a:vi ooe of tho oaioe , E.de synthetic tioooe of the p to sent 
i^~> > ii ntcgraf \> dity , 

BACKGROUND Of I 

-oo Is, 'o^- - „ »».o., o^ at r^et- o 

« % - 0 O; rrq alio ®z 

io±ractedie disoeoeo . togen^oU.o* therapy is a - * — - 

O.f !<■ . ~ > ! y 

regenerative medfoone, aod too like. fdr.y reseorodeoo OOor 
the «orId ore vigorously working oa tdio EopootOef a.Evd 
o x ' 1 ^ x * » j 

r~1\eaf fructose . 

' - - - ; — rati re 

oooflofoo {tissue enodeeerfng} lo oefioetod as edouO off 
ltd J ;."vf^-f : : ■:. -r ; V :ov\ ^ jg.vvj ovoo\. 0 biilf or. DU neH o ; 0 
io f'opoo eecoxddng to too mot o rial prepered by too dee doooegy 
ood - J " ; , > \ , 

" ; ^ ac re y - o- - r ; ^j., a ; :;i.rt fv el r\i lot L X.JdedJf 
' 1 ' - v v s " N — . t - v <„ - ^-al U 

ayee.red w „ ; » - 1 ...et;.e::y. 



I%® .present :. nvac •: era; aaae made efl ar ps to da^sslop 
a"""- - '..s ! ; .u;.y • . • - . ; • •• :« i Bim 

eatmoeascalsr tissue-^ aad have rcacrtad a aaeMaaPliaa 
caer^pv , ca;3. 5^ r; --,vf.^..0A , x fi - fsatar 
Calais era tic 3 > < - > 

th&rspy based err; caasaee eagitear lag , Hoover, rftgeaeaacloa 
therapy baaed or* cell oi- Ciaaaa iearlaaiat ice > - 4 , ^ o 

of ax; Leprae a ;s calls, h atafela atd abundant eearee of axaaa 
calls ia urgent 5 a 3 aqx? i ted aad Issportant . A nuav.a :;1 ca Lis; 
ir.r^sc-.sioakvde-a! r ^X-ushsve s hiqniave] or aail-^efaiirxcig 
' > > - It ha© baao reported that thex-a la a stasis call ^ t - * 
the 0 > I 

It a&a bean dexter at rated, that a tall, derived floats 

a; 642-647, 2002}, fat jWaclhsa. >!,Q. st 11 In. Orthop,, 

•< \ «- \!m ru « _ _ . v„ ^ a,. 

Blood, 200'P, " ! - 1 , , , * « ^ fi 
asp. Call,. Rea.. f 2r?:2S9«3!ld, 200x2 S, t •> - iPiixtarger 

K.F. <_ ,r . s c - ^, - - * . H .0 > * „„> 

has » x - s , 

! ^:^i:hc:jjl;', vrar. call xaarapf Is .wilcrne- for 
repair at reaaaxeratioo a:f tlsaaa, saaast. reraa rx± - - " * a 
N ' N ' ^ > ,s \» , - \,, 

c> : ^ > n r •-••„ aret act a., li 

iaajt mat.haal.cal career v a treated sits, or the ilka, 
Saeoaaa, most soaffalda aoataie a biologies! Uaisal: 

sxatarisl or tha like, of whir 
i.ai ioenra axe t le sef ?. yoi a:: ::a:v.;a rant at be roll^ pradii cred . 

A call i.er i:Vd era nathaa without a ia.aatf aid has fee.au 
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Ximpartad by Hbshlba a, , Vasato v , fbasba , 

— " h - 0 x x v < - - - . > , f 4 • Lb ,H^» 
1 aSay in Which ceil .ba. -a:: is paDdacad abibg a baaaaaa;baara 

- ^ >■ t ■ V* 1 , ^. v , ^ 1 ► - „ 1 v % 

t eb i 5 fs i e i <2 .. ■:■ i n t ■■■ r: . ■■ t .'. a a : ; v - £ a r a ; • ••• a : ? ■ ; .h ; os: .1 g i r :> 3 ; s y . 

abb & a a r , & a i a g .1 e 3 h a e t. c> ba a an a a a y t h I a t a c h ■ "s 1 q a e 1 s ib: a q i I a . 
In ab ba a to obtain the sbaaaagbh thai:, can Hbtbataad aaagieal 
aarbyabat.laa, :aa::b as :a;;p!a:5b:.;abj aay a pl.a aaift y of ahaeta 



3lbC ax sior-s, tab sarfaaa of tba fatal diah la byb.ropaobj.a 
sa that aaiis or tha U.ka aaa a-lhar-a bhaaaba. In this 
sblbaatioa,- tha aabis \a. aaaa:- a abraaajfbalar ^ataba ; ICb; fax 

anata; i oa lika a ^alaa'ai and abhara to tha sbtfaab of thas 
v ^ 1 a v a i ~ - , i i 

ab f bahai b, , Sbkarai w fb -a. bbtbta Bbb, , lBS2 t 
* : U " -.- T , > b , b - ( ^ 

- ^ 5 , bfaaa , b. at . tjataaa Rbbb - * 

' " r ; ' b- .b f .ba: . 

has,, aOOab Fab 22? bOhhb;aa«0< 



; Fabri dish ta a- - o - 
at 3 b'C ~ >: 1 asa. 



rSfSponsiTO polyer i^d&n&s&ss UpOnl! and RepOall} i s 

t ' f» x < ^ - 

n,drix ru-. annaon^ > ► , v j-t "a < , i Lnro nas dann 
an illy p tiit .j > S-e 

ana adfa.Ua f, f rasstc . Mataa T > at 



^OdO/alS27 and ^00:2/02*423 rapartnd that Cadla ara 
culduxa-d on a. aa3&ipe.tJ88&ble> ^aada asan a;; A a-:; alalmfcs , 
15 Hss-vgr, Ida rasaitanl. ndnaaa is poorly i~ »- ^ a - an 
:aa trix and in not froa of a scaffold. In 

~ ^ } r v si !' * * s ■ ! "> - " 

:?hs dlssoo Ms ■ a* «v v » M « i ability-, She call* ®<s 
„o , - n a di If: Croatian: 5 > „ u The- 1- - - s leans 

20 ;aorpbalaKjioal plasticity in tarma af - .v. ? - ^ ,a .« 

- tt « <• i j > aaiil 

isspl sntst ion, 

Uao Of a aaaiifcif i.a _ i to v ; , 

Ifiarofos'n, tba» in a a --<■ Una adnaad af a i 

tachoiqa«„ 

dcavanl ..ana; n»s.fch.\ds for ? rod.;;: in 3 v.^s,.* ad.-,-;-,; 
30 haoos t.ra df § >*i« g drains dv. ; j ~ ;a not ;xa;ainln ru a.;oduans 

^ " >" 5 s . - „ -rd^n- , a a - 



is; - xra:o p:s- 

Thsrssfare, tbaaas is a aatn iasaaafi fox a apYtheti? 

;f w iths t sju i > - io! pafc-la ei 

oaa;d ift an. ait as I opss.a::Io;i r 

- * > , ta 

lataaayntbtti t ; : 



a:s fart ana i 



a.a obyv.a. of fcjiisj prs;s«i5t lovi-ir'i 
synthetic tissue produced by csli cixrtwe 
to i^i.aafatioa surgery. 



? provide 
; j i«3S i.bl 



Bpaait ic&lly, an object of the pre:: 
b: a t 

- > i ► - v , b« 

scaffold, and maiat.ain.ing a &.■:.£ ferentiatl: 
aha diasaa patatsaas it. 



x a 



i - • . 

di.:aensionsi 
< I ■ t a 
a. a tard-iai . £ 



- ! - JV - r ^< i . 



. i I - 
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"lie j.:s?_*&^L ir.v-'irsr-r. ~i 



fthc-at fox: 



The „!.'.\-!:v;:r^afi'i^'t,!i vo • - achieved by f i:ndlnq 
t&-at thq thxekn-sss oi: Lh<» synthetic tiSMit; 0-1: t.h« present 
Iwe^tios ess adjusted to a d«si >^=j v&iqs; by regulating 
« phy^lcsl Or ahesj-icai st.i.:solc;~. on t.;>?< synth-atic tissue.. 



1 s J -i BCBtXOi 



^'^ -udn 
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be cecr l .:- :i irdre fari.^us abator; and has g. eaaffieiscrt 
a toeocth « Thsisfcra, it is easy * srrroiroohly sosrbpaloar; 

-o„, y; % i— , etc.) the oyayhebie tisss; or the -vt 
irrv'sntioxe According- to the: oeeaeot :-borer>ti qn. s lsrge 
C Cfaaeti l / is,g if Kb t 3 I 5 s ' : : at [ } . be s score] v supp} Is J 

t „ , . „ _ - « ^ , ^ 

adhesioa ooleeoleay coed at 
re at ay a f. ■rb at rouea 00 t a a 



lb biologies] by aa.toe a;.;;;: to aor rooraiory; at the .top i ottoe sito.. 
Thcey the syrhrhetic aieaee cr. :r.p tee biolcaii rally adheres to 
aa :. opt arc- -h olba tisaar - r ry qroekhya la additiory by 

c -> " > : .0; v, ^ 

- * ~ - * v e N boss er ca j f he 

SO > of 

the synthetic tiesae at. the present ioeeatioo which viae tlset 
loach by the pro ft or: a iaaaahors.. tho eyrrehahatc t .hoore la 
effectives as a safe sad efficient cell therapy coatee. 

■25 or; object of the yea scot ioooat iaa la to orchids s 

clioicst spyiieatbaa at the ryyothetic thr-aae reyenarotioo 

v \ v * the 

* ! 1 1 . . y<y.. : < 

j rc -y e. - . i ^ ^ yv, , ;,y ;r ; r y s - \ ;y i 1 pes.- 0 } e 

3d 1 t ► -a 

< i ' <• «■ , I. " , ^ 5 < * 

injery core- does not bleach the ; : ua ear rob a' hone, and. ara.ro 
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- -8 « 

a isejiisoas, a :h :: ••; , s ligisaisat ? .sgj i.r.vt^rv-u;.-:teb-5:al dissk^ 
■;t a " 1 a a ^oscle in an a^ascjlar arsss or 5; gaar " at i n 

Bit® - 

1. hfs imlan:t&blm Sy^tkxtlc tissue, 
10 tdaiagically oogataLaaxi in thss i: h :. o \ : . diaea:ri©aal direct ion. 



: tissue aacaadiog to iters 2, 

.ogical In regret lor; aaoahil:H:y .im::iudea 
srs to aur.ia.;amdia;g cells &hd/s>r &>ttrsscell 



7 i:5= 

C'SiiSv 

25 

h synlh^txc tissas aacatdrUig to iJosis I, which la 
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- ; sd: ra.C£d lu) tutrix c-ontsias callage , collagen- 111., 
t s: - ; - : 5 ■" * . -vd.i£u 

10 < ayatd , ths 

■sat r;s aa 1 laii-; r 3aa t a;> a aan.t a i s:: 3 ad. 1: i-otis at " , 

11. \ - . v < N • the 

12, * ti- r . ^ , ! to 7. - a ads 



13, n v ( o jiu i » o - , > aba 

i?;?t'rae«?l .Lular iStrix arid the calis ara iaaaaaatad: toaetbsr 

14.. A synthetic L < aa:a:5rd;iaaj ta .its; , ^asxaia. the 
* at. r a aa IV * 1 o r w j t s a.a i s d i f „ s a 3 s y a I % i riba L ac i a the t. ■» *; ai a- . 

15, A ► x tdsaua « - to 1 x wbsrsiTi <g>.« 

n n N ' auTtriK is difrasadly distributed, and t'te 

ctiatrifciitu-i. •jvw.Uoa -a ; t ha 8>,UMVduii:: matrix ;r. tMO 
-is x - , , <- 3 < d ' ^ 



\* it ' !< - < i I 



- 10 - 

A 3y.?.;t:v.f ••: according - f. oci 1, i sh ,iu fresj: 

, ^ u.ss cl 

I'M 

19. & synthetic tlssus :t:.:-:: "•:: itsp 1., vklch if? i&tdC; 

10 2(K ^ayxddcst'ie tl scae sceording to u:«on 1, wdlcd^dasc v - o o;:x; 



21. A synthetic: Ccasce acccs.r4.Un9 to itejfs I, w'feich i : 

22, ^ r , \ 
' l( acd o r j 5 -5 U , 

23 „ A gyntb>stic tissue accord log to itssjs l f which s^n 
withstand iv. : arc pud. sa bloc, 

2'U A synthetic ti.ssys awCMdiny to it.ssR 1, which it* 
M-OiogiccI iy organUod in. ail three Oi.t:onoionai .1:. roo:. do.-v 

i-5 - * ' . - ' > < - ^ ~ : I - , - - td" 
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~ 11 - 

f * fi is* < , » s t be 

a ^ - > o s., N \ " } " . i •>* . " \ - \* 2 ||, 

• - * : a- the 

ability, 

s * - * " ths 

aatr~sappoa : ;;aaq aaa.titp it character sap in that tha 

vyn !: hatia t. .. saa ; v. picket; up aa tap a a at a pa Mflng a tip 
cSX-OS. of 0,0 5 to 3.0 M$F* 

' - - - " " * * * • , s the 

1 5 s a i i -av pryo v. t i a ab ; ; t. y i c : as r c •. a.;: 1 a: d I sa t ha t I ':; a 
. _a^i ~! r>- - <^ * 'i *w ia 
i&tkd. 

31.. )\ apt >;a>a. ic tissue aaaording to i :aaa 2S. ( «hare|a the; 
inc ladea a art, 

► • the 

aite to vfaich the aynthatia tiaaaya a a : atuuuaa:! to be ^ppl;at., 
ua ) - - t f 3 

a 1 

3D i * - * o v . * T r i t j. - N a v 

atld 

* - - , r < > < - - J s\ PO. .P. 

additioaal liaatioa pracacara, aftar ths synthetic b5 suae 



is ig'!|:>i3at&id into r , in/piO-ed portions of tho ,> i 

34, .a oedo.od dor or : :-\ rg a ayntde'dd'; _ , - : 

A; ;>.: Ov : . •;; .o:q calls; 

B: placing the ceils in e cootairiOO f tdo conisirrg, 
having e&.li Ooltore snsddox condsmixK? an ECM .synthesis 
_ x . . suff I s hie* 

ICS accomodate a syrddaddc risaoe hoo.iea a dmix®& s:; _ ; 



IS D] dotooddog Ldo cello froia the < * t 

< ■• v • . .. - do 

indooicg :i eay.e emporaci lea ie applied i:a tho dotaedi.ag a lap 

20 36, A sssthod according to it« %B t whered; the stimulus 
;!.;:•; c:i a de.-H a physical or cdooioai stiscuoe. 



3d d K:«thrjd occordirp ro idea; 36, wherein tire pdvsic-si 
. , i i. dt v ahahiag of the oorits.in.es;, v d & 



wo mmmn 



ict.ii acting ss N , , 

use;.;;!! (ADF) „ d-ssOrirp dspacti nccopfrrin , cytuo 



x . - ^ th 

10 t — * . « - .v v. ^ no 

of ahaA, oib.., prof 11 in, o,.p. , IK-'.: . nOv-On ROCK , 
D , c f 4 2 4 S - > . . 

I i -\ , ^, , % r . si >i »*h K 
, *' v *^\i.*iO f and t?£^«f "on~:.r!Q qrowrh f 
15 p. 



it, f oothno acnondlno 
is of ^ ;\>Mv*, 

first no'K ored in oono." 



to loom oif wherein oho on' 
.&y«£ ca.lt ur a. 



f4 
oo 



o o no boo: son 
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- .H ■■■■■■ 

* HOCO 

? - C;C: :J . 

- ' > v „ , , . _ , * t ^ 

ascorbic so id " *>>o c -d:i% >* ^ ^ ; > v *, 

St-' • the 

d«rhr«ice sr sslt thereof is CrOtd.ded at a CDOCedtrotion 
Of at least 0C1 ns^, 

48 , A^>Sth&d.iScccirdin.9'tD I ceo 34 , f dtther oompxl olee eeotsiri| 
.10 the oyotheido tissue to detach, trot the oeeitchce-c and 

self -contract » • 

49. A < < According to item 4 r , > ^ the detsodicy 
, £ |.r r c v i d 1 r. q ;s r; h c L 

15 Kt|m3lCS tC ' " 

t * i < > < \ s i ^ o 

-v I - ~cerrr-.cJ.ic:-! jtv. vii^ oy j. - <, o e ehes-n o?ll 
sttmsles to the contdinero 

51, h - occociioy to item It 'whorcirs the scfficieot 

- ii s : - ;o ] ~ e a >< . 

e, , - , % v s , , 
2o i ~ ~ i i - j • ..r. s ■•- , 

for the avTsthotio ttscces to be sponcaneodeiy detached from 
e i to - J.coir.. 

30 $ nth-tic t < > 

. ' • c." '< i t et - <* :'. eetC. 4u S *v . 

" A method tccordioo to itesK 34., further , t 



<;oooif:p f tiss^s 

SS 

:sdipDg*sas5 6i.s, tsoydos dip f orooOiod;:ioro sod IdoffiMOsP. 
did : : erer ; r ision. 

SS„ A"* - - ^ i . ' < . ' t 

is r \ i < . 

p-^Xycsrophoaphatfe, aod ascorbic acid 2-pboapiwto, 

BP, A i 1 - j , . < n» n 

OOntoiro; st: isosd:: i selected iOc:a tins graup consisting 
Of v " i- ^ »l 

58, JImGtfeOdsocordingtu ifceo, 55, ^horoi?Ctho OhDndrogonsnols 
is ' :• x - , 

irsj' : ;s£ssr.rin, and ss Ls ssioos 

55. X\ method as coord i.ng ta item 58 , vdooooin the snodlom 

of BMF-4, BMF«? , TGP Itracsisf oming- fro^th f antr r : -fil 

aad TH3F-P3. 

dj t fcrordpoiisr- step is? psrforned lootora or sftfer tbs 
detaching step. 

diffoMOtiotion atop i.-s ps- inroad of tor tho detaching .n 



62, i > N iO M-s aoornoiroj :o> ;o.sn , , ,. ] - < - 
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c< a mm • Mi i 



3 . A bathed - 4 i ^ 

calls of ,3 to 8 pg&sasss, 

5 

64 , Ik csethod according r itcc oP wherein the cells M 
^ , t - . - - << n s ♦ . X 

65, 3Urcdd;od according to iceo 34, ; ydotrcin tha opllc roclip 
10 dyobJpuP.o v 

d3. 3 netted occoodoog to itoo; 34, choroid the calls ioclud 



1 5 :■ m^hOd cO,:ocii.OC t,D it,CC 3 4 , whoocP; thO CO 33. ictud 

i.oci o ifisd Mils, 

€8, oPmodho-d accordirq to id:c;t 34, odo: ••; d; ; c^l.'pa inclc::' 
cso so ocrgoo; 3 0 ^ ' v 3 3 o , 

33. M jssotdjod occprdlrcj to 3. toss SS f ohyrodo the opsone: hyi« ; 
otcss colic ore derived ro:r. as adipose • ! -.coo:, o ov:t-vd : 
---I ' n , > ^ v r a 3 crop or a t- ■> olPrro'P, 

25 * ?i s - l ng i i f x , 

iconopog a plcroiity of rdo : p.opj;o ! , .o.- 'issws op- 
attachdeg tdoo plooo33dv of the syotgecic 3icoo: ; o s togetde. 



Lis; sod 
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72, A method accord;;! ug to item £8, wbarsia the fall syotlwais 
paataa: iag yga-na iacaoaias TSFf.l y TFGp3„. saaorhic aciop 

is to x a ooaayaotaast 1 on of at iaast 1 i ^ , - aaacr;:- i.c 

s • • . , salt 

10 Lharaoi v prosent at - oaaoarr. aa" ' an at i Jaaash: 0 .. i ^ . 

A <a:a;yatsa for ' * - - s portion. ■ Of an oxgsaaiasp 

i5 , .n '•"•■;tix oaaoaaiog to 1 :a;ar> • < htucb >• .-.^'kV 

iotoymtion capability with ;;:..r;':Vip;t agr-; , 

s \ s in-? te it*E v an Log 
ijatygratlaa oopaOiiity i a a aarl: oapo.bi lity to adhere to. 
20 -i „: - jlo" 1 -it ... 

??h h amml^m aa:no rainy to lies 7:1, which is substantially 

m i , - - v •> + - : i- „ 

2't " i i t i a , ^ N ( ^ . 1. 

aayiy of OOila and a:a aaia^oliaia-r aaataia darltad tram Oho 
aa ] I & , 

of > \ > aoilaaoa ;ni f * J - • - :-aa;i , a - „— n . 

roll -3 ar 
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aai \ac cvl^ -^rc .-co ■ s;a*av i .--.a- ni into a 
r. b a - ~ d : ! - a 8 i, £? a ■ - 1 C . r . ■ . t a. ; €5 , 

81, h. a, CO^.laa a oaoadiap I :: 1 tea 7 S ,. ¥ h in pba a^i racoi ioiax 

£2 a & casioi* k sccjordi. to tira; it, wiaarsia th* extaa-;.eaXIai- : :ar 
sstrix is dlffumdlf diataiiaiad oa a aarfoca- of aba eaoaaalea, 

Mai thai distribution dsaiaitias of the s^tracellular batata 
in fete arbitrary sections or I car ia i Ha: catsplex iava a ratio 
withi* & rang© )1 t 1 s3 to n.c-jl >: 

\ - liola:? 

;Ml :ix ifioiadas ix b :: ::a:er:\ i n cr a ; aoaaaiicu 

8a. t aaapiaa according a; iraa *t., which is bsterciaquus, 
at -si "cc , , ' 

St. a coajpiaa ^caoadiag to ita:o 5, atscraia. tba per than 
v i - aniap;aa rq 

it : t* s =aca bag-- sih;s:p«d 



<hd .a aaaaias: ; ..r :: :nai. ng aa itaa ' : i , aiaraio aha portion 
N c < x - N o : \ ^ . j s v . : ,-= a>„ 

IS) 

8 St •: a as 1 it ?4 , \- * iho portio 

iaaiadaa a aa scalar * i . 
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50. a ctiptltt ac^rdirsg :. ::■ it am 74, ivhsr^in. tor; port ioo 
Includes an iftt^ifTsrtssbrai disk, a moM;tttso & ligssrorrt, 

51 . \, - - * < « 

5 ■ ~* 1 > o <- \ or 

provd.di-r;; tbo ror;plox: to a. %> •: thsv portion.,, Or both, 

§2 . \ . - , , v v x i - - 

33, A :•=•:•: - o 3 ; -• ^ i ■ • '5, rfhi nt\ t. d « I -olrai 



intogt&tioo sssliscted from tho group conssistins of in tor:; si 
M'ddldP t:f * v-, t $ Kotrir,. oj.ootr.lral i ro-<p ; : ;.d , 

■std. j , o . , 

;'t. s v \ ' : ' i - - K - , j o 

cutusrir^ eollo ir. its; pr;;;;nrooe of or; H :;t ryorhEsi s proiootino; 
o-gttt , 

9fcd o eowsiro According to it*o ", whiot hsss 
— x * ; ; . . 

97, \ - ;or , < a \ oi an < x t , 

the « i , v * x O i , , ^ ' , 

i t , - oo t v O ' , 
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la, b aatdad 3c:::or;ii;ig ta idaa §7, aaeaala, the add-as ioa is 
sabiasa'd by Sdhaabaa 5s«wsn asa:a:asarialaa ra :: J and 
*.yXx - : - •- ; I u ru.d ri>..> 

S 

- A ' ^ - ayayaddaa ia its. as , vduaa has v 1 j 
i rd: a-gas ai on e&p&bil sly with xaissaanai sas , 

00. ^ asi I , , ! 

Id ? s s.t ^ .v :<; 

! ' > 5 "> a - , Ii v — > 

101, b -ash.ad acaa:ndaaa; ta ita-a 51,- ^hich is substantially 
madia : a« 1 1 :s aad a astasia! derived fra;a aba aalla, 

Ids' d, rrasiisad acasrvss *o " : t-ta 'l< f -aa^-h is „ * * : . s .iy 
- N - v * ' < — - x * c- •> t. ha 

€■•$1 1& 

20 ;U-o. h ratdcd iscasda-a' ia- « o \ , vrarr : \r ; < 

aats&aailssla r sistsix caatala.s aaa a a a;; at ad from ad a graap 
consisting af callsgaa a, collag^a III,, sbaronaccia sad 
f ibaoaeaain., 

aS ' - ' * ) ( in i 

\ d N v b x d NS > v. } 

III, sitasnastbs sad ibbsaaea tin , 

38 -.slrjcsai\.. ; i.r - - i " aaar^ba; \ad. r asaa;:tia . 

Idd, A asthad aaaasdiag ta idaa Ida, al«=raln the 
aaaraaallala.r sab: yds contains; bibrsinsetin. 
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10?- bsaPboO according to its^. §7 f . *o v t ; a-i SKitaosilular 
:oritria .Is providud or; -.; sarri are of tbs OQimiaxa 

S HIS . A :t - s v ; : •: ;■ . . '.-.rap- bo srca b v-r.s -e\ • ~r - aa.- .lo^sr 
:;s;st:ei.K is dip f aoably distributed or a sarfacs of. tha eorplasa > 

b3\a b method acaoaaiag to .lar ^ , ^to~= ; .^f.r.wi h t.;.r 

aat.ri i , ■ j t . - ; ( - k 

1C : - „ t> ' ; N < ' i p v 

v two arbitrary ooclioao of 1 art bars- s :: * , , aitbia a raage 
of about 1:3 to about 3bl, 

l ::tb a compies - - < r < - , > > \ - ^ - 

IS matrix ir bbtfrraarty diaPatbubad on a saataas of Paa corgalap v 
rod tha distribution dens it las of tbo oaf raaeiiaiar sarrlx 
in two srbi.t ris.ry roc;: baa: or i a-d haaa a ratio with- n a rang* 
Of about 1:2 to about 2?i, 

>b.J.aaar a::: , iraiagaaxp or .;a.aagaaoas , 

11.2: « b aaibod. ooaordirg to stars 11 ahuroiu aba poratoo 
- i ; s oqrrr. 

25 

113-,. .bwtbod according to ita;r 11.2, aharata tba bog- Pupa-P 

30 ' t s - 

-i b naPbad a:r::c>ra:t ag to ita?" * , aboroia tba f "-^ or o 
b to., or par: 



> - t attbaod according tc- liar; IIS, oc^rolc toa bdoiogicsl 
i:ntagi:'atiO;:'j .strloCtod frccv aha group COriM.ttiaa of .indaartasl. 
bidding -of wsfcracellttlar matrix, al«trieal IsitsgEa tiers, 
a s.d istti i t s - i ; 

117, A -retired :;araordiag to liar. 97,, farrasr eoorpritlagc 



ai.sa^ss.r, imyocarora j. lotsror , aaoo.i::;oa.:aa i: ay, cyaca.rg:! tla\, 
15 byp atrophic -ardu^v^rhy, ciliated phm& hypi?r.r:Qphic 
cardioaiyopathyt aod dilated c§rdion;yo|arthy , 

" -i". >. J ^ v \ *" , * -i ^ - „ho s i. - i » 

iaaloadas an. ava^jbr load on - 

SO 

1 ;?0. S 3oatba>d 8 ; ::csu:i; r.c to it ess ?•'"< , whaoroia- tha portion 
iacioaaa a vascular lesion. 

121 v A cat ho a according to rtao, 97, ohoraro. tea port too 
25 inciador a bona or a oart.il.aga. 



rauaos a naao or 
. ! I or dog 



124;. A siethod sccording OO itas 97, vhorsdo. iho poydoloo 
iBGiudss i^tractsbj,* fmcoors, "o Lc^r^ec rDOi-n, cartdd.ogo 
• ivy. j:y f t - , - j.j „ , 

S santilaga dag-g^roU. OO, soygigyay? dogorioratiog. f 

i,'its:r-/Brt«:bra], disk doggy; yygtioo, ligssifeit dogoo«yot.Iorg 

v *v -* >i oo-ording to itog < yhgrsig th® sisf ficleftt 

^ , O" ^ , ^ ' v 



Ido. a method sccordi.ng t.o it-oa dy, obio.b das?- biologic.-: 1 
yyboorsiion capability with surroundings , 

138, A Oi^thod according to ites 9?, which is cobstaok iall y 
g.ado Of OOiis sad ;:: axtracsilyiar imatriK d-.c\: iron the 

cells. 

lidd ■ , \ • - r. - • - \ •• ... 

implanting aoodhoa:: synthetic . , .o. 

" ' t * ? , y , t h o o s: h e z 

ayothebbc disscs is on artific:dal bone or a ;:oLcro£ibros; ; : 
• N 'O < i n > -> 



i * c i i e h y i r o x y n i 1 r § „ 

lb A. ••:« " 1 - ;>orti p:q s 

5 OC>: C J. ) O £ ; 

A H ~: ; . : . ■ ■ C\ A; ' :j: ; : ; 3 5 ■ - 

calls; one s cc:c:xc\nr t derived J: r ::c; t k-» c-Ila or providing 
tie cc-~picx Lo cover toe portion... or both.? and 

Bj holding trf corgb.^ lor & sumclerb period of 
10 * c * * 1 * 



034.: 3 eetdol according to iter 131., ^haceisi cee treatment. 

' > - « , ~, ^ i - tN >"* o' * ■> < ho a 

IS cartilage, -x id cess-sot, ,s tendon. , a maolsms, ox m 
-i ' \ 



" - • - - -* - -\J ^ O O v , ^ o 

bse; soll-ouppcrciicc sMddtyc 

1361 b sob: nod according to item 133, wnereia toe complex 
her biological .irb.egroc' c ■■: espsbilitv with xor r-uundiccs . 

1 ^ til v "U. t 

2S so > .an.ljK,;^ o: o ' ♦ -< .o. i an -axtr.io*' od.ee iratsi& 

derived iroe tec cello. 
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minnnf ibnona r-,-.] aa^nn no ^ ^ I livvics. 
110, Sisatsi Ling * 

~ ~ * Qt an lis aaal an eatsaaallslax r a ri x iferiw?j ftasa ths 
S I. ^hssr-aij;. t.na athar aynadaaia -nr.: a- Inoladaa an 

artificial .bona or s micsofi bro^iS aaiiayoai aaaaaiaa.l device, 

.4".!. A - axr, .d S'.aocodi - j - -. — n^ : iE - , * ; .- . rj ; 

ID 

l-13d. & inathaad far prndauaing: a aynihadia- t:iaSi>::.,, caaaaa.:dalna 
tlm <at<ac< &£i 

A: ?r:^i<iir.q c ■* i 

Bj [ ' , i < i . i i , n 

15 ? 'M; y css.li call: a; ::>a aradion n-oro-aiadnj an £C^ .?v^th«s1? 

p.ro;soti*Ks sgoni and ha?::v:; a asif Octant O.raa area vhach can 
odd * ahs> i a o aviag <. a sirs-d sise; 

d .. , . t. * ^ - "s . > • =u, , a «., r I 

V. < < ' 5; N t ^ i * > - 

20 ■ ■ ^ „ _. * t i. I s * ! * 

O ' * N t v t 5 s * ; j >o _ 

1)5 ragalnting s thiatnasn of tim synthetic; x. 1 snjy-a 
by - yh-ooo ... v.. oa>. : rd col ?dn,!i r a- o a^nlr^d r.hi nRr.-a? : .a . 

25 143, 1 Mtdod according as itaac 14 2, ^hacaln the physical 
• d do s rsas bfttss; tha aynthnt : ? 

and tta snntainat^ dand:aa:;nstian i • baaa af tha coatataa.r, 

fxois tlaa aranp consisting at antic dapolynsra slnq annanac 
! o - ; x \ ^ - a r \ < . 



1*5. h neh^t etc. o r ding fee it Mi 14^, therein the act in 
\ - agont is ^altttad ttass. * o w * e 

:>f Slxrio , } - ; 5 - . 

t f o <. > ( and 

?tSP ^nerves giwtfe iactot; .. 



Id) f in® 



147. h ^othod according to L» wherein ton desirod 

~ - >" i> X- " ■ " M ^ JO-* i ] ! 5, d !' ! , i ^ , 

depe: • y:v:;hr :'; ; : r.u agent Us hdn SCtin poller .ittog >eg@er , 

20 

l-'Uh. & raethed. according to ifc-esa Id:, fnrtder en-nor iningc 
•^5 i N * I il J,-. 

ts o d:v:: a t > 

25 

. 1 tigssu.« c-0ogue>p - , - - » - v<„ ssysithatic 

tdoaot and stotdtr syrh: h;s trie:: tis&Ut. 

intiancntin oyutdettn its sue is suhnttrdieiiy snide of ceils 
and v f;Ou.o :l;s ;. ;: .:: ::.r>; 0 ::: :• - ths c-t.il 



1. io i N i r I- 
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•••• 2? ••••• 

implantable syothstlc tissue is saestsatieXly ™s.d« of cells 
and an v > - ea t tit deriessd case the calls. 

' - " the 

I ostxscsatalar tenrata Is selected tree, bis grasp cossistaiog 
>llsgs allsq , ctl Ibroas 

; - > i t hsj. 

-> „ \ * , i i -\ ca>otetss all of esliagsa , sollagee 

10 . '• .. - • - N ; 

1541 X tissue coeelee coaeo.rdias to it: est IJil *heeeta tee 
s v * i " N t iscli • ! artifices i ae a 

15 

155, .1 tissue cseples eccordiag to itsis; 13a, the artificial 

, SCO ^ s SO < "A> I vC. 

Ill, 1 tissue Stage! as eecoel.ie.g to i r 149, ttsa 

11 syreabetie tissue is biologically iotagrelad with the other 
ayathetie tbaeoa 

v - * v > N s tea 

x ). :'.-•'.} ice.: irdaa:p:abioe is achieved ale ah axtraoellalaT 
.11 --sat ri:x .. 

158, A caepositiea lor est la pacdsclag a synthetic tissue 
* ?M < i * - S, -.;:•::.. ::;ir.q a crsai bstao; 

seieoteci faces toe grace eaoeirtin.g of aotia dspelaeiStisiag 

IB 9, .1 COepesiiiao accordi ng to i.taa 118,. oheeela the actio 
^O* ' agast at » 1 free the grec;p eoaei.siing 
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af Slingshot,. cofilir;: f aaa papalsaa .sBsociat-ad prot^iftj f 
A I ? I { « ■: • : i a i a r ~ >a=; r 1 > - a ■ p \ : . : = a \ a ; ; A r p Pa - , : r: d a a c ' a^a:- - h a q 
% v v - s a n d 

5 

laO . -a a - according to itaa iSsp therein the act is 

patvmariaing .agaat ;ta aalaatea tram the group aaaaiatiag 
f Fir mDi, prat r , i f f ROCK,.' L1M kin 

aaaaph factor) a, PaGPiq aaaaaitsaa oat tit it: i:;:i;s f aradaq 

description at - parer-aavc specif ioatioo and coamanly aasd 
taoraalqyaa aa i. 1 kaaoa in the art .... fas ^.mcttoa aod: aah aal 

■skilled, its the art. • 

f.h^: gaaaaaf iavaaLioa paaaiaaa a scat toid-free 
. ^ k ^ v v v q .a - a 

St ft a s sa« \ v U ■ and. 

a taarapaatSa saaas tax' area i ding a a caaaaj laat ^ , , o ~ 
t v I $ it . 

1 - v " - • • t « N . a,aot. ( the 
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fcten eon-y-eotianal ; e>- ; ijkpjes . 

v addition, vden e soeftoid in as?ed f tie ? \ 
■of J^plaeied cell:? Is the s-caffold, the oell--tc--usdl 

5 - i , N . r * - ^ , . , f f < ^ . { 

i^Iicltirnj Lni .. i ■■■■ , the i:ntOprM;ien of tii SCsffold 

to reo;ipi«Kt r.;-; : , :;:v:i t: nn .lite fe^COee? probiemat to, T.tOir« 
protlesis can fo# soiled by the pmserii i \ ; -e . 

ICS r i? ; synthM:!* Lissue &.ed the compl&x of the pr^onL 

IS * < N -* - - ) 1 ^ - 

the synthetic tigjsuo or nonp 1 of the preseon invention, 
o! „- t it \ ■ to design, it into , desired - > <. . The 

,ty - ^ ^e ti««ji:^^ ^ „ ^s,n x\ 

present: invention ehonld be noted. 

2Ci 
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lis indocod bsfora pxeYSdi -q ;i syatkaiic tissue and/or a 
VvK.i::>:, and tharsaf bar f . tba svtr l \-i„; -J.2^c and/or tbss 
■.coyb.r are darnrlrpen. 

5 front an: .a: :: ; r -a; x'v,!;-\' v^\P „ a r.hat Ib.n 

.bipbanb-.: I fra of tha synthaif a bisana of - pjtatant: iirtsntina 
p:oaaidas a satisis story .. i :• v. r;pt seaman t ability and a 
> - : -ba-ai : ^ I * - - 1 N 5 vs. - ; = n 

?ytla \ - ~ ^ '~ 5 

If! x??plardraii&n and shaat implant add ana < 

Tha n v * ^ inanntdan prooidaa an. iarbtnttaM a 

^hB abo-?«-daA?cr.itead faat^.raa and. ef f»ct« of the pr.ssent 
15 iavarr- !o-\ na<a $c pn^Rnk: Lv- tr-ai a ssta why-if C^anol" h®> 
considered as an l^plaat.stiaa aiUafor ronaent ional ayoUabaa: 
products . The ayntnatic b.aaou.> rb the preset iweatioa ha a 
niniaqirn i fntega&idoo and aotoally a or an .in irnb aatabioa 
fharpiaa . fbo synthetic tiaaua i a for the f Iran tins aroridnd 
2G by the praaent rrnxeariai:p hat as tot or arid-:: ri ay conventional 
tavrbn Lax: as: . The aynb hetbn tfseu© or corprasite of taapaaaaat 
i:aTeati..aa da.;? ths Bafficitat ability to indeqaobbng ahboa 
adjacent finaasa, as Jar* - tae like durlap < a ^ 1 x 
(praterabiy,. ana f atf rate J. I alae i ix . _ a c , 
25 s ^ a 

integration 
; be achla'oed 
ha praaaaf 
h cannot ba 



trnecoant aai.ab prorJdas a ttaaapanfcic offset; by 
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roj ; " " * - 

la addition, ahea the synthetic tlaaae e£ the fseeaaat 
iaaemaioa is a cab in ;',x.i.;'il.:tr. wiaa aaothsr afnihatic 
5 Uxaaaa; ia.ga, =ia ^artificial bona msala a I hyd:eeaya|aatita f 
a 5si0.ro fibrous sollaoan aealefial dsaiaa f sac. ) , ana Synthetic 
L.ftaaa:' ai thi; pssssnt iaaeatioa is bisd aaleai. I y iataf aatasl 
* ^ .\*> .y" ^ . * * - , : of: 

10 compliaatad tisaae couples which la fast ccaaaaotieaally 

thraaghaas ;..ba syathaiaaa aissaa of Lbs praaaaab ihaasatioa, 
" o N i " ! * i j . »; 

Xoaahiaed oa a bat tarn soxiace of oalture ceils alxica la 
i > * ctii a^K, i r.h« • • s s ls y a^s oaH 
sraaat eaglaaeslaa, calls aaa ssajaa eoapoaaata of the sheaf, 

%® s " * v< >.« ~ » v o N v v s , oa 

sdhealoo molacala at dashed as the bottom soaiaca, fas 
ayatbaf la fiasae of the pr-sssat i.aTaaT,aa.a is a .aaai "tiaaaaa' 
ssch foot an ssacasailaasr aetata ahf es-alisasnsisa ally 
\ ' - \>- .ri.-s* shaia:, S: s-v\aa. ;\ariiaa in 

25 aXgalliaaatly aiatingoished faasa eoaaentiaaal iaahaiqoaa 
iaodadiap the as 11 these: aagiaseeiag, 

A cola. i:aah:aatisg asthad aithoat s aaai fold baa .boon 
^ " - ar tv \> in 

3d v *a - - a sell ahest is prashacaed a-: bar a \ ep c v ao mmitiv® 
coltose si sh , hsoh a cell sheas angiaaoalag toabaiqae is 
a - r „ a t ' , 

i o ^ ^ v a a t t^- - " oi t i |n 
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order to obtain ore strervgth thst ont ¥ itdstepd. 0.0: p:. .:: » i 

need to be piled , for exsrprle. deoh a problem re 1 ^ ; 
by the present invention,. 

5 

t eeii./ootx.ire ooinpiex developed, dp the- preeeet 
^v'-eUe-: do-. ■:• :oo rcqco's t otp eeot r ■ - oprp; bl 1 vo; ?;;i';i;re 
^> x \ * * 1 , » ths 

otXL/itatti.K complex to born Into s eon tr net lie 
10 tb ree-oboieorieniii L issue . There i e no tenleUoeo in rde world 



hating a * 
or- tolbtnt 



tt tor rnbtntoy end sefeoy pororrr cell iopi entoo ireo 

BRIEF bdSCRIPblOb bp 1'Kt PRtbldtt 

' ro 1 ehov.r :r h re - repp end. tlntntooy of s - - 
te ep.m.bepie itsroee oring isvnoodndS, osloee, 

"boo 2 OV O :. ::l jrep -!■■?'■ Oo:r d\-~ : r ' •.;}..-. ..-pY D f s 

< s U o " < n?b : r ^ 
3 0 . o - - 
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s 3 % - 1 1 f * .a. 

o tissue - day 3, \ , > 21 of culture. Av.s cars. 
Si?-', 11 , ;b\8 xyr.t.f o ; .„ t ".: .o: ..._r~=j-;v onv-dyov; ,*b. dny 

3 but the- isatiis: Is o:: sons . bbs matrix is oottbyg deoaa with 

" - 1 4 i s ■ j 

matrix in si synthetic tissno boaiood fross oynoglal cells. 

1Q r s 

( aaranil snti n bi ;rnu>y rynov .b;l nroboo; on bLsonny tendon t dorr s.n:y. 
COatrQogn tissues, and snenlscU-S tbrsnbs < 

Figures € zhcvz sKOioplasrt histology of a - ' v 

IS - * x * * ^ collagen sponge as a control . from tbie 

«ft, stab,oing of fibrooectin^ vitro^^otin, rso;i-Igo>>i.;s3S:io>e 
&8 a no nd ivo I XX-.; and: HE : , ( b\i ;! • n ^howru 

biogro 7 rho<,\o; tha oosoits of coilnosn content 
20 aes sot gn;.or2:: . Vbd?o 0 , 1 snM si raona o2 isocoobi o ooib diphospbato 
Is abdad, coilayno; nontont in tha synthetic tiasoe of tba 
* - ^ v > i i ii. . t i ■» * — - 

ggltgsxg potiobno Howcon-; , inrPaUmtiaily no diffsnrgnga 
among tba concorrf;rot.ions of Obi. m, 1 rgy and 2 sbl on.;: a fouad. 




alitor a pgriodo. nobstanaiolit on dif fergngg 
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using a diffsrant Essba of cadis, P rapr^^ti? th# s;u^t-sr 
of pa.si* . :\,"-: trz : : ■ q . .- ;• \ u t:h« phatagraph L; dics.t€ tha 
:\ c • : ; c: = < i a pa r , 

i o Id ~- 

u : r= . j - ; ; £ - « „ . . 3.i : s r - - r - v , , " a ; » a t - ■ ; Ui u- o in 

'•' - 
indicates; . . u in a I, o <. 

IS it * 

>.V>- ' < ; ; [ . 1 . * - 

apparatus for rneasuxiag s-scnanical prop^rt. i.ms; . 
IB >. s 

l-s anlarged vie*; d ;:s sppsrat f.a? 

with a maxkex , 

2.0 P*, - i.» i$ o . • 5 * v o - v 1 o >■> 

^ 3 par" - ^ , 

Figure 15 >il:v»w= & d.is:::^pt«d sympatic tissue after 
a tonsils- tssst.,. 

16 t J f O r?S 

GL;rv-s5 sfa tanalia t«t of & synthetic Usaasa fdsrivsd f ross 
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"X - ~ - ^ ■ atic-3 

snni the results. This U.ppsi: half portion nhOivO is ndhonso for 
► , 5; i; soti >\ co.od I o. 1 n-> 

5 i O v - |* ; t , ^ - , 

' i " 5 •. IPsif 

J s >*« > ; 1 i - 1 * dia ft pert - & .<n a 

^'-■ N N - ^ - s " < t <• < - , - 

induction. The jsiddls lane portion shows Ali-nneln End 

iO . , , < ^ > < ' v , t \ 

• • U r . - - ) % ion mo%\? 

^ ,, v - - £ a synthetic tistno by ontOiopondo indoction. 

1.5 . , >r of a sutv i LI^jus of t.h^ p e- t i 

in'¥;5ntioo , This f igurs shonss coUorod snyntPotio tissues on; 

) v (B) using, l\ ^ '» v »|ir„ ->>(..<,( 

ins dp oo. ctononiropon ic 3nodis5o f . ohondtOPOuio ss-edia;;;. pins BFM-2 
and :d"0ndnonpnoln n^dioo plos fPp-fPi oonooctioeiy,. dote t to ;. 

; ; di > - • .. , 

of ToT~f! rotolts in dntanhnoot of o xpyrtthstio p:Px:<n.o> fag 
o.hs onopslntr withtnt osodsnica I - . , -t. p \p v 

«igfet lane. 

25 

flouro s 0 atons - posnf 1 , est inn of floion bids? 

- - -„ 19 3£ ~^ ...nd: dolns 1 

3& ! ' " - ->"*: n - - % ! . i.o-j; -p-ono- a penult 

of ton nyttbnfio \ .or.n; . 



5"l - 



od;:oAooo;anic oooAor go-ao;; Cage roan; a r Col II, S tm 1 , B-actlj-jj 

ends > i i LtdAn - , - •! a 

19 dftd 21. 



O partial AA.aAneaa cartilage :.-vA; •: y ( in vitro) , A 
iMpcrfieial :•: :a:;;; : was rcmoo'od, follows:;! by digeaAion with 
CdO • airo Ati n-s so ABC fHAarl ker tp, ABAS, 1BS6) „ AdAlooec lot t 
portlQii i.s io'»»T raiqrAAA cation Mst&iogy hxACA . fho iowoa 
a AaAl piaA ior: is higher aaigal Aicatioa histology (x20Q) , As 
oars OP ae;:co the. ryrdA;etia tiaraa- is tightly ottacdod to 
the injured: .surface 0 

i s 21 shea ai ati.J ay • , . Pro 

expaodroaA Of ft a pre soot AnvsrAioo aod the 10 day reK^AS, 
A cyoodotic oisoao is ;A oala adhered to a partis! oarfilago 
icjooy,. Ado left shows a macroscopic clow of Ads roaalt.. 
Ado appear oipdh idoaas a histology iAiO} ard N loaer oiq:ht 
ah nor a dlsfaisav at hi ads a sa^ga AAA:aiAoa ;x2QCA , 



* i - 1 r 

act .in aid! rig. 
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imiiXant^tion oapor.moat of tha praseot invest io.ru A 

- v * - t s : ^ U i h , > - i 

5 vt.-.honi; inflao^n t Ion , Further., a naperf iaini portion of tha 
ayniheiolo tisano oo:nt;obaod a .aoa-boe of fi.br i3b-l:Sg;t--liko oells 

<r> , > i - t j 1 1 , < - 

o J ^ , . J& 

in.dlcst.lng tha ::N'W5rc>?i',>:,M^ of tho r yarnnria tlanao sftor 

10 ' > [yd 



, One - ^ . after . ' 

* s : 23 sv.ows i ? ■5* r^Tsv o s i i s ;-%-o,s - 

Oapnriaaad. a.a.ing a «;/i;ths?t.ic U.naye of the preaant innantinn . 
20 the JLvit portion or ~ha tuQura *jun%»* i r.acbta f^aon?o 

s - » i i s - a,ra 

' -n - " . .it Moi,- * - - =j f. S»osr .0 ; jr a , \ \ 
hrn» joint in the anterior horn of oodioi oaninoan. 



• - > ' ; * i :: . 

It, a ^ j . , - a 



; - a 30 -o 

t t " - >s _ * be 

E - i ftosr if* isa 

tto , . r - , ■ 



! -t OOsorotfon .in 
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'$he vmpsz aertloe shows a. stnte of .3 cartilage, j 

or tde lid© oao found 0;:;. . 5 0 o'dotdro 

\, - ! - ^ < - - defeat » re-caTe-red, fie I.OXO' 

rlfht Pen; iono .gh-ov a rs;peired defect.. 



Figure: 32 ndo-vet fie ' t a :ennfoe-oe repot e 

experiment ■os-lag a. Synthetic sis eon of tf a poenent xiweetiisn. 

i - - ^v- o ft o- ^ -c re >s\ c I i 

portion sdowo Mafco'togp of a .impaired fi:aeuo , flea foa v er rUiht 
portion ahooa dtotology of 0 border b-et^essi tie repaired 
tissue end its adjacent. O:0Ot0O0o derpnrf feat ton .- xfDO) , 

Fig&xe 33 sh»- « 1 « - * . \ a 

ryot detic tf asao do ; van f - olipOO® tissas, Frofrrae \eft t 
life f j, l . efeinlng r and ^ a 

otaletog , 

1 odootion ef a. spethstic txanue derived f ro™ adipose * - a , 



' N v v 

15 - • - • > ■ d > • and 

f- < ! - - N < , v : ou - r to 
a d s O • V ^ t • V \ . 



30 
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- 39 - 

» ^ 37 u - , . : • , , 

h ! - > i. o 

&ft&£ i-^lantstioo. there is isiloro In iciooeeh::ion 
. s \ .. ; : : r :: ee '■■ . 

implaftfc^l:::ior; to a chondral ho feet ^heO a synthetic tlisasa 
^: Mo.- . - * Tha o y, m 

Xotagr&tcloo. is completely established* 
IS ^ . 

i,oo.$o 3$ s Lra-ffao* or TF-hh eo too: ^s.-riv'wv !; 

. .? >r,, of IilF--jJ laada to 

* - of the s.yeti>et:ic ^ , ^ 

iS » i ,o 4£J sho*o? a. iracsdhfori to. contraction of a 

ayyithetfo 1 i^o of the r N -, 5 -) "ti i 

o x o 7 * ^ <v s * Is 

sho» - • ^ cot uh d» isio s. , 

:Mi r o\ -< *1 5 s>v „ s . - > , - , v 3 ^ ^ 

ory ti ss - nl . on nxi 

boo>a oft as: ioio :o;oo days of cultoxe irs. oh onfiroyicoic eed i im . 

; i ovo 4& -4 

as . ^ • • v ; ... 

&ugoc f otto) which is o siiorciihroos: oolhcoyoi ~»odioa.I doedcao 
fsja: . days* 

riocoo 43 o:-;c* ?>o . i ic.o. o.l iarboah ^ 

30 ... >• * t , ^ v 1 o . t 

- ^ • > . 

i i - ar? 44 - v ^ . _ . L.h r j?r a loci ced ayrobo tic 



- 40 » 



•;. ; too .iov. fo * -'V'*--^ - ^ 0U 5s t O-o K. I 

tddh ascorbic: acid sc: cor ding to ditt protect Invsstioru 

S » -\ . 4-1 < 

v - 46 

v > n , 1 - to 

ists Tdr : < f . * t \m .r h, 

id 

$ ;(H,>* 4? ft!:«.v:;: s pis i ■» i " .id.. - ; & 

. ^- » i ki cuj vs. 

(:Do.SCClpdtOC 0.1 doqooOi&ipS Xdjst} 

IS 

SICi 20 ft. ; 1 indicates t:bs nucleic acid, serpent* 
ci myosin ncivv elvijr (tuts--:; Ac:v:s«i ^ St r " - n. • v 

SDQ ID N M . . 2 pplcttoo d.o =r;d;\c acdd :;.Ov!UOtCt at 
20 — n n p,« v - d p , :> - . - to. ,r* c * * . 

SSQ ID HCd: 3 irti.ica.ttt the nucleic acid ttqttCCC 
c£ tposin hsavy theirs lib Utttti; decreed. on Mo. m ...017533} - 

£5 Sdf I!) NO . ; : indlcttot i; c saias acid s«quenc« of 

o>t>-do - : • -d .• ;d - s to v 'cpiPp 

SEQ ID MO,. ; S Indicates - i ,s- apt - t> , , -< ^ 
of myosin cttp/ Pit ft lid pip (hussars: Accession 

SSQ ID tO. ; g PPltttOt tits ;:.i::;r.c sold ^opitnco of 

- < " ~* d O I . 



- CI - 



Do. IIM: JCd-DOS) , 

DEQ 1:0 do., t > tndieatoc the cucdeie acid s«pa« 
of < « ii 

S 0 NO, ; S , - i-,;M - > > of 

• - * \..^ . . * ^ ^ i 3 1 . 

n D 0 . ol v < . . i * . 

a£ bur*n H yv . I K >V v s -> : o: , D > , x : bt f 7 J > 

ilO ID !I0.: IT l < ■ r . ':* : .« 

* ge:q id :do.. : 2. 

3DQ ID KO. : J. 1 .tad^atags the aoelotc scdd s s -- " r - 
o£ human svpsenic factor 5 ! ,m?S} OIIDEDDD Dccacctoa 
Sc. Dd_^d ! ddV . 

SEQ ID DO . : 12 aaci catao a polypeptide -ecuvrw 
.-I - ' 3. 

OtO o , 1 r~ii -At - ~> 

Of ' . " ; 

K , cd\ . - , 

SIQ ID HO.: 13 indicates a polypOptido ra.apaa"ce 
OOCOdod by th& nucleic said saqueaco ©X SEQ ID 10, : 13- 

DtQ ID HO, ; IS Irs 
E r Scax hccis - - . D>I - kao: apacil 

to i 



DBQ ID DDiD; ID ircitcatss a » 0 aequaBCS 
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OEQ ID EQ « ; I"? indicstss t:he miciltdt stEx snss|Lss;SL- 
i>f Col DAI ih\m\ii.t\". <teoOB«iDn : iisc; . r#3_OOlS4^ - a k-:: r spm;: I fi 
5 to a chondiS'ocytsO . 

D r . 1 ' ; ' . > \ ' 

©rseod&d by - r: I :•. ; :: acid ^ttroonc^ of BEQ ID s > , , 17 * 

10 C > . ^ > 

:> i A :; q .r , - r. ; h , '- : : . 1 ; r o . ] ... .- : - , ,. 

specific to s ; ::hD?v:iiOcyte} . 



SEQ IE m, ■ 2! indicates the rcce: acid ssps^mc: 
of sl-OSO v;i .. cro.oici.;: (him;*:;;:: iu:;c;*05;d or; No, :07 001967 « • 
mtEor specifics to as csOrj«.;>b,l,sBt U 

ao 

"7y ID SO, ; ID IndU^XSS it ycJ. ype::E :: aeqassci 
1 ' " — 11 ^ j 1 , » „ .. . ; 21 - 

£?ps at f i c t 

SSQ ID ^O^i 24 ij , i 

1 > ... S3 , 

30 

SEQ; IE ■. . i 15 IrKiiicstos iho scld - : 'oq- i%ac 

of GD3FS Dh;;::;mru Eccoosioo sDo , EMJE30SS? - a marker op<oeifi 
to a i i garment coll.} . 
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SEQ ID MO.: ;>•{• iraiUadet a r ^ ^ ; seq:.vs;c: 
* ^ - > 1 - N ' > - v . - add. 

5 o . " 

&£ Sixl ;fes!an: hccsssioa ha, NH m 0D5S8S « a s&arksr specif ii 

te a ^ v T . C:': I .i: } . 

10 0 t , > , , ^ ! 

dhQ 1:0 . : adi .indicates the eecdrde acid teqeaeaa 
of dclcratdt i hut hccsesdaa da. fsiSDOC 80 ■■ a site; 

> - e - - > ->.?_.: ; , 

is 



! t ' - 1 ' - . ^ . It 

acaaati ha urahai;treed thaaaahoat the pa esant aeea/iOa:r tiee 
that srt iclss? fat araaaiat haaaia include the ctntttt of their 
v r ' s yeles-s otbstwis® aaahaioeed. fhetefert, articles 
or < * v ~, , *' i' , , % - , 

mrd the l ite: ha English) laalsde the concept ad theirpfaraiity 
< s taa>< . a „t x e t j ; . 

ih:eiehatohal hhat cartas ;•; \uaed hr tc!h hate he fin; r lone 
erdihrhiit a«d la the srt taleet otherwise ;ae:;h:a.oaed, 
there f era f sit technical and seiaetiaic t seres used ha tela 

i s - ' .c^t e a v 

to tbsi eels «• ? i * 
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The definitions of specific tenon used herein soot 
doreriooo beiovo 

5 

; Rcqone rat ice no 0 i o.i cc J 

s ' ■ ' • to 

' a r - > •> < x \i - a 

' o s i \ e ■ e ni t v * S3 

10 The extent or s».n.:t5.r ei : regeceoer ioc oecier depending soong 
- ! s > ' ' ' enrol 

*^ " - s > < * . v - v r and 

nherefcooo oosndoee regeneration in em; sopecrod it e tenon 
portion of: tteeue is test,, in the cass en ooooto deiceno. 



nog oner ne ed ere. Ode 1 unction nf tee .: i none rennet re: rccere ret , 
r fcl a cm, - > tract* »*d» oS i bsotbtbla material 
2S ied to i ev o tissue w e , , i ration 

capability iron inf iitnetiog' one in jo -;eo portion of the 
ninnon no an tc tstonto speee for prolif eration nhe anno pod 
ti.ssoa , Ihtttbgtp by nnppIoKineting otto, e cell growth footer, 
che rd^nenonref ion copeniiiny of nnn decreed iclnene i e orhecced. 
2 5 I" - it ^* , i 

tocoon, and per opto :rn i r erect, tor ex enrol e. it lent noon so 

ro bo d thai I , j el tc;, 

ooco.oo have ne nn poet tepoonnntien i , s n ,t \ , 

- ono'f ■ ^ ovo > _ t . - ,s . . ;o;:sot cet.l?! r 
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of di trbroni: :brotap iron- all tirssass ., Pibforis boo;;: born nabo 

as i . o- , .aver, and the |lko f bo" bono Sot yafc, boar * * 

Ths t ss <h;o :. .. '" i>- horalr uocb in bto broadoot Banco 
ib the art,- ar!h:bring to & stzzctx^&l n.nit of tissues of a 

J . t - . i ^hi-oh - tnn:ioblo of: Sobb » * ! 

ha,?? * " it: f 

and -j < - > " > * - 

the living body f ronrbho aidrrida , In the worthed of tbo prroant 
inaron-;:un:n aoy cell oso bo used on a subject* bins ouxthex 



OB^aLnxylirrM-iOsin { ME } to toriagaia nnobol dorivob inon; 
ox - > s«,f, , o iaot in or oof lagon) si 

Thaao tiosjoo ooctiooo oro ohoornnd nadnr an optical. 
sKioxoooop-o and the nombor of oucini in a oartfcnior arm 
hag. ? fid an; x fid) nnd can bo o:b:inat:ed bo 00 tor nosbbor 
o.f: i ; > 

• rat orally occurring cello or art if icialiy aoxliriod coila 
b - •: • , fusion colifb gonoticaliy sonified colls, K;cf< , 
Ex;un:pln« of < < < i , , * v | & tis, 

:3 oinnln-'cxfbl coltcro; thb Oitbryo, blood of a Carroll y-gronr. 
trnnsraoio: osa-b; o. ool.l r: cturo of coils do rived iLor : 
narfaalXy-grw** eaibl linos; sad -ho like, briemry cairns to 
cshio -.r.v be c<nab Af to.rnatirrly , onbcnlhrne cello copy also 

oofis ana :nb ■ ub of 3 to f posnsagro. Ao OrCO borata, 
iaoaii 5 ro too b bus nor on \ o] o pyx 
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As a :: h ■:■ ■: v : t .. iha vaaa •: j ; A " raAiaas fa ceil 

ateaaaaiAa can aaAtaaaata an Aajatad tats gas $ . hAaaaraaAls; aaaai 
-a.-^i r ■■ --\ ? >r ",tf $* v 1 1 

aalAa s\> tAa^a* c ■, :: V'.\i....J . r =5 ^ I « d t' <: • CO "A i , 

Aj^.aa a-aa-a A,; v\..ia. ,ML, cs ta>svati;: 3tax cKUi. A staai 

r . . < it 



riasaa stesa calls, have aalat.iaaala iimAsqA] 
lUAAreaAA.aA.aa unlike aadarvaasla *: r ar: Cfells, Tis 
> \* t s; '"si\- n in ;1. >m ,aa.s 1 i i a r 

AA .? :>aA. .. J..:.:.:: si:n;chj.r= .. AAivj;:;?? : A aa aaAla have 



aha 



H. Host tda;aa» «ts:ac 
la, aad pxa ALAarat iaa 
iaAai. , As a sad he re A 



: :tlva syB-t 



td aha AAAta Tiaras stss as a Is in tht feaaaa :aar;aaa ayscaaa 
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inalada aaaatnjpalat !c ataa- :: :al'i ■ , aiasanatyaal steii c-alla, 
and aha |y ky . f ;:l yyny 8 tarn cya Is in the nan anay syytyya i rn: : aaa 
n^ T c - : •;• , v ka.. 

5 x " s - ' 1 ' - 1 to- 

aay cell Other Itta a tata: Call, such as ax; =~- ■ : a , 
or the 1 1 xa , wt:: at data nat traaafsar ita Odd to tfea /Oaxt 

a - - - Typically, static nalla - liyyltad as: no 

plaripoLvncy. Solatia calls a • ad tare. a; E-sy be 

la tbny 
oars, aahiaaa tha intandad taaatmant. 



arasaat In tana aar:aaa r last ndtaq id aaa vassal -:'a>a Calls, 
aajaaaapavietic sta aatla, aaaanc ryanl: atari cel!a ; , and tha 
Ilka, -. an; aalla at sxaaadarjs axiata are nana: ! v praaaat in 
oraaaa,. tnabaahny hopattc abnn calls-., p.annaeatia atoaaallay, 
and. tha 1 aa . ha aaad aaaatn,. :ramn ;:. a- : a i ;s may ha t a r L v a?;; 
taaa aay a\aaanrtyaa , Prstaasai.y,, sairs.at.i.c aaj. la aaalaaad traa 

' ' i '»' , 

■by tally far aa* in aaantnuatina at a ayntbetia ttsaaa 
at tarna --otaaaslna-ai atr acanra at aha pnasant iavaatioa, 
alfferacttstaa. tails; or alaa calls: da;riayd r :aa> : tha 

- : - , ba 

f I ; ;;naa aalda bat ada 



■ a ^ t y a and s be ^ 
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as SSSd Cassia,, aha losa. 'iaoBsashiaal stsa call" 
rsfsrs cd :•. a i:; ® «r ; call laaad is. ssaiaaassyaaa x tosss 
""^ ' v si iAi v ' v r", 

! > are 

in - : - - and. 

forldgss gaps bsd»sas epithelial tlssasta, and which ars 



^aaaabiaaal stas cells arc employed is Stdsr to- caliaaas or 
SSSa c aoc :r :xr r. a* calls c>: t ilia ssllaatsd team patients, 
or diifasastiais: tlxaa; Into c:ioairaaytas or osteoblasts,. 
t,:aa>:avsva-a.: sfcess calls slsa aapiowd as tscaaxat ruction 
mstsrisi, tech as si vtoias bonsai fooses, asrtilsgcs or joints 
far arthropathy ox tas J sad the llkta xhasa lis s. largs 

dssamd for ^ t< . arsis cells, a < " tissue or 

thsas-alLxaaaaiosai stsactaro at tha s a insanticm 
saata:lai.aS noa;aa:aS y:a:al otsa: sails OS d.ittoaoat iatoo 

ssssoashysaa sts;a solas xs > v - x sosfsl xhco s 

sttaotost is raqaiasa la thesa sapl ioasioss-. 



< } i;. o a/a ; 
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:::c:in? a.- . Jh& :. : .:./; " isolated r • :■. ' : b„ .- ., ; ,, .< tisane 

substantially feat af aebelAnnaa eider than that ilsse-a l& > a . , 
in e:n« Ca'io a>,\ ' -t „■ L.e;vaee ---a; r rvnns, 

d, ^ * y costs, the . eaed whan the aynibMdc ti«SDs 
a I sh ] , . * 

! Vvt" h x - ^ > o . 

fiaat taei s yrahhsd ie: t iaaae of cosatl-aas. cd: ahi* pres^St ia.eerstica 
in dr.: is-ihiuv:; state rasy contain ne;mpenanta b-. e. t tee.in-a, 
oaed \ i s in 

10 fnh.t.t;-r: nutlet : $raad a; iyp>-P ; K.eana fhsi, .tor 

e^y . the \ aeied aa < — \ * 



whan haeey an* chemically eyethesiaedh Xsedathd neelaie 
aeiha are ytcf tntabiy free of seqneaeaa natnrally fianhing 
th« x s «" acid within * •> i at item labich the rant ;M a 
atid ia dealaed. (i,s, f :raqueae*a pes t leaedat ten id tenninaa 

S.B.d th ' M ,s s ^ neb) - d . 

ha eaed aeee.i.e, tbe ieaa d$e?tf f ■eiabitee-'*' indxaatea 

neatarlal Csaaflhld; which. In tonaaatiotaily uead bar 
eaebeet lea at a ayaahetie f: ::;:sue , beaaadee at :tanla anc.;d he a 
intlaha,. bat ate nab hiadtsdto, ehneheai paIyataaiccs;ppoataa^ 

' an 
^ > - . • ' v ^ - \ _ 5 x b - . 

the 1 i _ > r , > ^ 

staid ant haa a strength which ethe^ta it to neater-; talis 
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property rpiaripoteric y 5X "V- is ra'-j^i t.bo 

as;.. X lis dssrgos => st «M © pXO 1,1 £ io rs fifes' ekU tyre OoMitloas > 
'Thegsi-'er^, estshixshM StsM calls miiiteiis piuripot#sc;y , 

B v ;.:.-.;e'..-. c;.':.-~ . , - % n » :. • - to 

> o - < o im i s ry&s ri - t i , 

tkti tmm "'non~mmzy;miC* :: : ;J: .:: - ti- .:: i " d^rimd fxosx ps.ttis 
of th% bcsdy «th*r thsm • a r 1 y s^bryos. Also,, modified 
s :rb r y-r ; c t --st, s» 1 i ; o . ; „ , a^I i . si.pri * ; * f j . ; > ;\; ^ c > s 
1C : eisbryonlc stem etc. } > fe^eossp-asssd by u 

cells;- • 
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sr-::&rft::i by the ? — > ' a : l a ns i 
ori-;- or frort of ** organism. I ;. a ~ .---o : — \- h a ar= 

of , * * i - * - , the 

iaro-n "ion inc. lad-;; boo is not l.i;mi tod to,, a. bona:? ,. a o 
s - , - , * o r - i . , 

a ;?r:rr:>:- n, i . - „ - .. ;„ v - ^; 5 „I 

a hea;:~, o cardiac: rah;-s ( a pordoa.rdioo tj , o on.;: a no 



10 not rotor ^,0 nobly dardoorod aoar whoa oho shoot Is handiad 
?;loglyo do at biologies! iirtegrxoaoo iaclohoo introoollaiar 

> hoot may partially 1 - nv 

or : I,' -\.:iyr i strocOoiro. 

As rood hsoaio. r rha I: »;o:; ^ayodhotic a. i a rood' radars 
to tlosoa having .; ;. l.,o. o dittarerr. from oara.rol statao. 
Typically j o ayothotic tis aas io haroio proyaorod by cadi 
coltnro, fiosoo which is .::arar/ad fro a an ory«ir;'n rod is 
iOt sd 1 , ir a no t r of a r rod t f * 



, ... .... 



: . ... _ 
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his US^d hMadrp lav t Hrapl;oh:.3ble o/re rot u\ 
* - 1 ' *- - , I i j o„ for 

U ) s , - ' - r 3=a 

at the £^ ; p| : antst.i.?m ; saoe for a certain period of tlase after 
ix.v. 1 s ;r-!. -j • >^ » *y:aoheaio tisoaa:: • y- - - -$ I ,• he.;: 
sa.f flcisnt biocQ^patibiifty,, suf bhsheot ssifioityv and tb« 
11 .fcs. 



hi— 

i ill© g&?iros«nt :a£ brq:osBt~rion.. The strength cap. b 

» . ' I It * > ^ 1 fi ! * ! ! 

aaehu-vt .. :\q .•• c :.:<:• :;:n char sstss isjtics irebtntailoo test a 



iMW& load. 



The rosff iciect sl;-s. of sn iTaph-uraaibl.a: tyrohetJ. 
if asso>3 ^earios heporidfoy on a part targeted by : i : ay>lo;:raa.tio::i 
bat CSut > OahaiitiaiaasO: acs appropriate by those e.ki lone. 1 
ih«5 art, The sito o:e. be detarrioee papao: C; i ay 6S tb 
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he aitsseeaa ••: th-s peeaset :be-eation Is taet a syrhheetia r { <;■■ <; .;; 
>:>f aay site ^alt:sesb eae he ptatiaeahb i,a, f t:b.a s hae 

is not particularly latitat. 



b'i.it I; 



Whsns Impbaatsbia ayathatic tissue is yaxjd in o * » 

- !,,--.- > Buch is casa, tor oxaapba aa lepiaatable 

synthetic tieaaa has praieaably a fchictsaes of at Least 2 sSs f 

<\ \ O If it iiSSSt 3 , ^ ni:-':., 

-> ' i> <>, a?han a* :|)apiantahls» ayethsjtlc tias?aa: is spplissd 
to ,> hosae, a carbbLsgp,. a liypaeaaip, a teadou,. or rile like, 
-stKiilaix to the csss of. s ataxia, the tissue has a thickness 
at at i :: sheet:. 1 a:a (e.gy. ;! at Psaat 2 rep- mom ptaietabl y 
&t 1 fa.rss - , of 



aeiantahi 
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papfaaaably has *t laast:. a certain lays! of biaaobpa XiblX 
s f • ■ ' • - v iay 

essample.^ SUCb Uast bicdogioiU i.ptagmtlaa to ^rr'-sr, 

- • - , , is?; 

5 smetl.c j naentian. is Bat lis 

* N , im 

r^s.QtAxm is lasa Xlkaiy to a a:: . thaaai: oaay ;ai aaplaa-a: 
xayadhetba. taaaaa; i.aa? bioaaapat ibi 1 1 tv to aa aab^-a? , a: 



* , r ra? aaa' n k • • , ?j, ; , .- r - p : . Pa 

v si : 1 t , * -s j » v 

IS v - x y I pa y c-f a 

ayaaaalic bias:aa ; a an iaalaatation site a.faar iapiaaaataaa 
, ,o w c.l - - > , ahat an iaaaajaitaai -aaa: * a blaaaa ±3 aaa 
dasttov-ad} £a;a "HI ta; aahaba aak.i Kya:aat:aa Haa.aa a a Bycad 
POsbiaa Saiiaiaa Hi jyaa Kaabatsa Shindan aa deikan, ippaaa 
%® "d 5V> . . , v sui l \ < \. , * 1 "s ^ ; 

' 1 Path i ! altarioa £ot Hasrs 

baaaaplantad Da aaa?. ikajaatjaaa Reaction Handling a 
dlttaaaaaial Diagaaa?a;; aad Biopsy Spaciaaa lliaat:rata : 
" •• - - - - , •• nn- 

lS. ,. , > ... , fo; 

5 at;- fox FatlK oa 



. £ a' ? " I -p S | 

la^-asf «* a^a -;n: , Uaar«- 1 
■ la , . a l: a aad blaad 
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c< a mm • Mi i 



>. - ; \ - . mi olr-rarootion is obtained In 
plurality of biopsy specimens. At grade IB (diffi 
nooto re j ;.r. i f tr.;-.:-'" is ,t.l P.oo;- .1.-5.1: 1.1 itrai ion 

or Potto,, thilo ■ s~ra is no dortopo to cordtooyoev too , 
" - ^ - ■ s 1 



> - i . , * o s p- 

t > 1 -\ o i m ~\- v - >, vv. j n- ^ a *r* 

IS a- v~ — M<v irtsi -^v < i V o < .t, r oil*. 

mora of too sooitipio inf in^ortory lof iJ.tnnt.ion .foci. £ 

] < - -- \ 5 i 'I ' > . 1 N « 

CnSSSSy t i ill It > ;.;i.l.< 

the end - lioil: foci ars obsgx^ 

20 in ono or a plurality si biopsy npeoimsttoo Pi Grade. I 
ssi t.:i.i:i>:::-3 f bo \«* a \ «ss \> « « \ i; f ejection-, th * , 
sioro con£.;uoot and diffuse iafi It: rati on foco of inf la^a fcoi 
coils foond .In soot biopsy opooieoons than, those observe 
: 5 in.il It.: - noil 

2S sr. v — i ; nop- \v't~> < o , or s»r 
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■e~ > " t i.s typically Cle+eheeei, > . w :\ ;=i the:ati?v Is «tran« 
^ ' ^ „ . " r ' - * _ . 

period — .1 bags rrisy b« mo signif ica 

5 

'Thss 3xl± £ icient af f iai t;v »i' an nap abatable aynthai. 
tissa-a irises dapandie res , - I < n < las h 

om • a I l-< urz aed i pecphiat* by it skills J 



of a sits in which the tissue is implaalsab for exia?aai 

" 0- - n , ' , ) , % s 5 

la nshst; en to & hiasne {epp it a synthaiha tisane,, ate 
SO - ^ . o i > v >; t ~ i s , 

It - ^ -« <ea at less st ase point t bar not, it l» » 

seeteteirh;. tally has I rayed. Self ■■ auppenvtlna aha iity is har* 
claea~wal if a tithes hs > a . , a ayalbetic tissaaj 1b plea 
> ' ' >• er C 

tD .3.0 asa {pas? , ;: •> el p htainp s hi 
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k \ a i:nm • Mi ! 



- 57 - 

it is aiaxaa up fey a aaaP , Such :: :::•=• j: srs, for aau:aplap 

^ ' fr - a - < < v ' i \, . ^ % 

^ it in + i b — s « { / ^ ,m brar& r-iaf. sure 

a \ , a . ^ - ' , ^ - s. ~ , a 

* 1 s - - - * + i\ - ' p 

typo- 



is w;> i r h a :. a-; pa© aaaPani eel aaaaagta » so that 5 tha iotat 
> % >m I* *lli j.U.^c ;:- - r f prea^rr 

invar; ioa »y'|s«. aaaa : la Ofi-nj anal: ion ai t:b a,a artificial joint* 

la Uv- p;ta:aaaat: i ?:v;;r.;.; an, aalf -uapaaartina abilitv 
20 plays an laipaatdaC aula in aaaiuatalua boa supporting ability 



of a aynthaPie aisaaas ahlah ia actually produced, liaan a 
apathatio ta :a?na 0 p tha uaiaranu iaaaaaioo is pa <h.a:on.. tho 
. sn.fi - - la 1 " s o a i o v t ~i i in 

a coata:i.oaa . blaM:aabtap, .• abaat la aaaariud. pita 
2i aonaanaiaaal r. aahaiaaasa ana saaaa la nanaliy dasirayad aua 
LPiau a I acal s a 

larcje-si^n aysPha tic Lisaoa is a^aav-ci, <.u- vara i aa a ) 
30 a\> - c ps ? , 

thaya , a sv! > pTc-d 

f > f " t v 
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t«S: t.n.onae eLraBhp i =e ■ . ' . :yy r~ ' . <>,:. ...p. y when doing 
detached,. This is tre~ oi?'eo ehee the; spvthsistie iiesya is 
i-» " "* % - .. i t 

lN ^ - " 5 * * , v „ ^ 3 

= ^ ' > ^ - 5 ^ 1 - - ~ . , ' - , , ? 

that the smiths tic tisane of the preaeet i avert. Ion is 
v ^ in. ;su.b.sts;ntisiiy any chosan iberapp* X:?s 

addition, typi.C3i.Iy-, ;cftac a 5V.nths5t.i-s tieont Is prod^cad 



aMiily jt o eyottotic tis-eea a ; hee > \ K - - ; time has 
pas and . the product ioe of the v fn-'ecrs, it 

^ ^ e * *o o M ^ v « . j ^ 1 ^ ^ the 

time < . e. * alter * , can be dee a mined, be 

the i > < 

ased herein,, the Lss 'deeebr-enoae tineee^ reinas 
to a tiaeee- in. the fore of naete-e-e g^ti £ s a i ssc , roberrnd 
to ae "hp-i&aartisBue't doer pi a scr ee?d;eno:'!oes tiesoe iooiuds 
tisanes nf organs ., parioateont peniaardineo denasaeter. 
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plants) , organs ;sro oodo of oooooof tissue ir ofoooiiio 
spobioi arrsngss&nr and boosuo is oode Of o number of collo. 

( f ! N < » a.- I 
5 - ^ blood o-eoso! > i * i /, beaxfc, Hy&t,- umbilical 
.ootv:c;ooo\s, norv;, , ?^;»r^, o, > f b^no, 

' ' - > - ' ' , r: b t ar-o t o 

lik®, bxoisploo? of: ouob oroooo inobodo, dot arts net limited 
ta ( 5 ? - \ , , 

the so or 00 s t ho blood 

systems, the ojyeoar dial, oystom,. tbs ofcoiotol m;oclo oystesd 

tbi:i x T( ' s . , , , rOi 

o\< <v ^ - - * ^ b « - ( t.ho 

< » N s > « t t 

this < - ^ , *> ' , » ^ • n , * * i > * . 

A - - ^ N ' ; bhs beviv- 'f^g-sh-ipod o—J^d' rsfeir?. 

to ®n organ vhich ha* & thr^o-df»j-;a;ionai espaobO o;o:i the 
N * ^ ^ o t > to 

v. -o oobsids. I\ i of bog odiopod organs iooiodo., bod ara 
bbt v ! o bo,: hoert, iiv»r, kidney, o-ca-ooh, *obeoo, aod 

tfO lifcii: . 

'■ " oooodioorof , the prooonb iovOfihiox; tooooL;? an 
tOtorroer;:obr.b! disk, aCsitilsgs, a joint t a be oo , ?monlsG0a, 
o oynooioi o-aofooooo o Ifgoroob,, ioodon, i fbo " > xa . 



; Ibroitsb bo, 0 ovists* I 

tO WbvSS > , : . J \ . dx ^ 
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to : i -,y ! " :n . t oco~o ~ Un^o c no--: , ; ; : oi ^ruclars, ox 
the - y . i. --roc;:, i o' < f O: . :j. , a" 

bajured. site, etep , aeana ahnh the eyoth.oiio tissue or th 
Like is atrorped to st to c ooa the patt PP. a.-, concnal a:n 
\ > * i o >: 

lacata; so 00 to COOeO' ! ' One used patetcbeaopoably . IP ■ 
■observing iho spooiat >rgo.st:ioi::Sh.ip bstw«osi tho part oed th .. 

-> t - tiSSiift ox che - , it can i : • ^- •> ^hoihs-' 
or not. the | ^ la novo rod by . „ synthetic tissii© or tt» 
11 ho, In a pralhs^ffbla oaPoP.ioent :1 - in. a coaa:Poo atop,. 

> t » - - ^ ti * In . ! t *ra „ ( 

. • v . - r u m* n • „ 

Pi site Of on organianh .lis replaced,, and col l a at loo hav 
oriptnaiiy baas:;, in • lesion, oro raplaead with colls arppco.: 
by a nyntbotie tivi jo.k; or a enaipleJi aooo.rdiaq to the pteoon 

an- < • - M> - ^ a : .; r ^ O ~ ' -or ■:: . 5 . " — < - < .P.. 

bio inoludoo bol s - * , xp 5 and 

the .^Po. Tr.a ".oro i ." o^y ha u;:cu .a; pj acs "f idve i or.; 
tiOopioee'' in tins present epecif tcatioa. 

A in'in -i.;::-,-. tine; requited tea a aynthatio: tlata? 
to 1 ! :: - •• 

depstdiag no s i -o of too oart not tho , r 



> ly eal i s oadoaat 
< s " ' a ^ ~ » 3 , 
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-1 -, - xee-.L* to e\ - s . t e } 

Tk®C*fete r the loesr lisiri csf the sufficient 

n.:e i: Thus, in - esse, ,5 

is (; prnbietelc C , If this tics 1-3 .,b:= ;: -vs-.r. n'.l 

i reijc£o:;xec;ccb. is ^ i • . t ; 

A " ^ , ' . k - « s 

CO - > - • 1 * ' i: 



- ! in- 
■■.:..■■■.<■:■■. 



reaction caussd by cellular inieecity 1 os cere coefbc alter 
o t 1 o^i, end she ;.i.ke. 

ie; need herein, the si ioi .tat a en of -ST) i-cccse reaction 
ceebe „ _ , ■• „ • n v . , .„>\ k , , ^ i> • 1 

of , ' n i ■ ' v of 

fisiSd:eKCb>gicsl5 cells inf.n i:np:bsnteb btssas using rb:airCe:;rj 
fs.g., HE stainless, st:J ( i^eonolcgiaai scalaiecc or 
:K:Lcr;jecon,b:: inspect iae ni ii asas eacuieee, 

5 - s-- - * -e-~. * t--- • * , i ' -nre?s \ •.. 

pa-ecipitsiion at csicsrscju-s substances in ercairbeas 



cot; the tissue section is bissolrsd by acid tsccbnent cr 
bee libs; tan at ;ai j q , ■:■ :■ it < < - : . a 



oy * trace a = -\t^v .• deleft, 

i * 't . 01 - 

c 1 I of 

5 o r ga - . , , 1 :s 

N . v « t . - ^ ■> is 

placed* 

^ asad s to, " sat a pas at 

fox -sarioaa purposes of: ratooroh ba,g, f In. a tost t a to \ , 
ia atr-sst to U 

15 * n bs 

;i ntvoauoec airs «8trsetad from a sobj-;o:t ; a .0. gene 

rataruod .. v. :: a Lao ossm tobloat, 

20 i N - "'SO V 

COli {0} 00 :. ■: :: o to any re::o.:: is! orinytnsltao; f acas the i.l {> } ,. 

^ . \. x . t m , - > i + ^ . > - ^ , , ^ : 

tha C«llfsd y rsistarialo sseretsci by the celldsj, mafc&risls 
00 a?dx>l inch by the Sell to , and the libs, hapraaaotative 
is > , 1 a. -.a 

I ' , 1 lui&rs t i s , x ^u>]?;^, 
one: tha ilka. Materials; derived t;som cells typically haves 
substantially no sdysrs- ;: i ::: h :: •: on tat cells and their hx; at o , 
^ , vaon the r.o-erisi <- •,,:V'.-i!^ci It:, o ijyntbeti o 

10 , k, , the 

: * ■ 1 . . ' , . - . ' , |; be 
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As aaed haaaaara the ters "axe aa:a?12a:aee eaa ria baC^b 
.' , ' t ' r -' " ■ » . ala;L . c -> I r -~ta- sciatic . \ 11 i,crcr,-.-»,r 
ibc eslls; srs apith«;U»3 cells si ns»^&j>it.b$ii©.a 
5 o j , * % < by 

o \- , » ^ . 1 > c .a --^t c r s 

aKtracellallaa jaetaiGas sa:a laseleed ia. ;:aa>paa:i:iraT iiaeae 
« *aai a-.;, j, 1 <s;y, i r\ ■. - .> . , t as.ssaa- I •>.. 

" + * i „ - 

10 * :«r * r:vhfvd t« ^ a « e..-l._vr .i* : \=. . 

- \: ; ' ! matrices are - > t calls — , - 

. - - « > , . - < 

Exlrac&llulsY aaarbeae are raaqh.lv divided into fibrous 



20 . ' - - v ■ ^ v^s » 

5 acaraa aieaa; i 5 table fibers,. 1 

fi.birsjnssotiiisr >sa cell surfaces,, eee. the J. ike Paai: laaieabp 

* ' For 

-ir I , * r > so i 1 a - x las r, — ^ s s 0 va , lv 

2d i s.,j 

^ « i> , s o ■ . - t . 
predasae bone eataiaes abaci causa cs Id f ice Lion Haraira 

s •• 1 s not 

30 ; , , is. a-r <r\ « , > 

5 -a, < , - f, v \ 

etc . ) . y«aiaxa^typ::>:s ei e>\ a.u:e alubia; nar.r b: r^vvs i.e. i i .;. ;«ad 
i)i tha paeeeet bweetiee ae bo.eg sa; cab .1 aslhaeioa is; acnaiasd, 
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s ynr h«f 1 c t „ ^ a ia , ca r« s - d s r v b<5 . i c \ r c c r 5 , r a . a f t ? ;o L i .ba 
Of thb -m:®mti:t :.V:var.\: b:::\ ■aay bsi jKhaaaibapsaaaalp slMlca: ;:;> 
the compoisixion of sr. >> , 1 - ie,g. f c!j, ;.„c, 

aa]Uoa- :s?,q., typs I, Type III r Type IV, ota.>, la^n.:^, 
etc, ) of a site of an organ 'for ^hioh isplantat hob is intended . 
In bo pz&smit itv^n-ntion, e 

ceih iidhes.icii Tsa2sc:i;l«;3 , s,s ussd hs.f:e.;i.i). f the tsrss "cell 

:Lata£charigaafeXy , rs f a bring- to a ■naiaeaha capable ai: ^diafc J.b§ 
hac brinaaq of t**cs vf calls {o«n 3 divas .-or;) or adhesion 



baaaotioa typicalJ.y aaapab sas such s. csli ailhaai-OD ^olecscle . 

'<b:o:on: ( cell ah 3 , < , 

Of a facbat and a pcotbi.fi oh c c>:all ; a . g . , :..rh:i:-c rio, «;x, 1 
in bail -cabac r?h e adhbsioj:! . £ ;ra; aaolc vliaa: hhao poat&ira? 
*/_ * t » )i c ; >\o li. v.1 :i . - i - l> i 

ii,S 1 

It ahoyhh ba abbsd thst tbb ayabhatia U a«oa or 

t „ „ „ . > , , s s ^ ~ , s , ^ v Kb 

" ° ' v * 'If ' , - ™-n - I , v \ 

ar^a r:3 fox vmi&l 

daoolia, byalia,::., _ - limlaaca, v, ^ ^ , t 
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each 

-a" i s ay r o ill a Jits has eat bsan provided. To e> - , 

a - o sash a composition is a . * ^ , 

b < • .j. + , , 

collages; I.,, aabUlapae III and ibo like) ia ea<a:at&iaed to be 
a. > 



More preferably, oalraoaeUalar naiarJa ineiodan 
W . the collagen taor ea&epfla, tare a I, Type all, , 

v v ■ * s i.. end :hLbaoma;data., ^ 1 , „ e syethetie 

been, pro-aided ; *<■ Theref are, U:.e synthetie tissue Sana 

ade eeepi. es: aceaordioa to tba pxest?fi.t ±nvaet.i<m a an xocaayaia;:- •:; 



da a 1 * to an exorB-oPlulor m * x i \ the ^ f 

tisane of the srssent pneeaa:: .ion indicates that the 
20 - KVli s» :is&^ri>: is ores^? ^ 5 yr~d - - ^ 
It S5li0ii.ld.be node re;: nod than snad eaperiioial prwisieaa can 
be eLa eaa:aoa and obeer nao by i.^munolo^ic&ily et.aini.Tig an 
e a t a a a -e 1 i u 1 a a ?■ ■ a i r i a a I: i. e t a a a at. 
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3 ! ted s e i s. i - do 5s vs. t i. - > i 1 

xrnnofo- - on, but not. i€K^ie:ed f tho syj-itteetlc 'ti.sssne 
* i" • eapo 

S . N s O^ . O ^ N « - - } 

- r x-t o - % ^ , + * c - - 

£ foot. ;:d: oaocoepy' otto:;: dop)ooo : ;.oo ion . 



oho noon cosipositi on of oadto r i a, looosnogi opJiodir 
r i;r the I:- ko o • that ot i otto tor v;i,:.ch : 



20 Tdnio, osxi oas oindocolooo ooo iovolvod in cs 

pro: 

x:ooon:: o:o: depending OH ths p\; r pooo. fecaolop^S for ; 
£S > t. u » oro , kiKj^o v , ^ ' t ono-ov and ass v * > : 
. ^ N i. , ii Ts k ' * i PPn;h coo ; 

1 ••. , Ifed; 



sal u t a *. t an 



OS : 
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matherl., s irigeresaaa; t aaiibab y method,, aa aarrraar: istebag real 
study, etc), a £CE method, a hybrid! sailor method, sr the 
H\ . ohiah a pOsi tiess reaction is detaotad. t - ^ 
met a ; ? hssian. s r n , , - * s - * .-at • * 
5 U\ « - ' - " - * i 

*® . £ of th ess 1 i ; t; ;i?n 

a ao , ; axr diary aqra! °a vj <.a.t ivaa; iar; >1u* to 

10 iata;aaai latas: lateaaaeaioa a a aeil ss call sbteateoa, 
Theretoe-so arOy^aaaar aoXeea.le bra: r:r \ in aa iaplaeb of 
the eresarb: ioosortdrn aa a f a? .a: .y .. a.aeob. w ee as;\ = A i a ay 
signal for ceil. act." 

aotiaatioo caa r>t aaata graafch el cells oriajtaaaay [ao;.asrb: 
15 or apy;;:eyati;';;y J.n a bleaaa or oagor: at an sarhe. ad a ids: attar 
apal ieatiaa of aa taolant t'isred;. la eaa da beteaadnsd 
- - - > * \> v } i 1 ' ed 

baa abb-Pad s^tacd, a labeled ao.3d,adoa asataod, eta. ; 
2t daeaad-jaa: cai qaanrbrr ,;:a:i an Jan eaeaaa aaaaboay ? 5~ • 

a ! . > s antibody 1 !, a a t „ r 5 * < s , 

etedb a PDR aathaxb a byto:i d:dastioo samrhod,. aa the bike., 
ia ehich a paettiaa reacbtao ia detected, 

25 • < n 

P * - s x ^ , % >. tO 

taaaaa. tadhaean eaa bo aead ia a preaarabXe aaeaxliaient ad: 
Idas eraaara I s as b Lara. ta;rt; Las; ::a a cadi r-b healer: ^olocaXa 
la call a at bleed real tha aaaa: ra; saabr-aa; which are .oat firaad 
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& : t&* i, sel a c? ; ^ < , - - N Lin , 

r~;?ciooLit, > « , <■ ► o.-.., > ♦ , * ,> -3 = 

it : x k - - - s r i r&rb, -a b cod 

a v;d tha isaao.no ayabao, 

B 

Momixm toils naod to ba adhorad to a sp-self it titaao 

\ » N J v " v - N > . ' , ' i. 

that oaLbaaall adbotiar; is gradually r ► . i ► aba a airat 
adhiSBio a by a aaloatin ;to lao ol a or the li bo «hi.d; |o aoootaati y 
ID rxpw:s--o tod =« raaatrsd ad nstb ■ by a sr3^>.rt)\ j:tbv:0..ob 
Sn^qr-in Thotoiora, in bio proaont InvooUoo, a 

ooll adhaaioa tniaooio tor ^sdi^tioy tin bittd tdboalon and 

o* " » ■< ' - ' 1- - - „ 

adhesion y ba nosd : tooathaiO. 

IB 

M t v ! , .1 v 3 ~ 

- tr> ,5 * t; v , «, - ,s- . h - t » J * < ♦ U i j , . *. < y 

It; should bo ordorotood that actin a , agonla ars 

20 ' s , 

and act?-;?, s ^ < , -sgoats^ , £ . >, ; on bit sttion on 

aotla „. Eaanplat of .act.. in dopaiya ; ariza.:ag sport a lac/baho. but 
ara not IMitod to, Cb baabnt., cofilio, ChP loyciOKC 
a :a-a-a:b; i: a :■ proaei id , rati p&etis-l dopoXyntsrioa tg factor} , 

tO V - > , >. V, v , , I x ^ 



do, idr-da:a, 
» Ilk®. 



i ' - it 
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ia©ro;.;o~ioo r.-y th® following ai?:s.sy, iRtsra^tiop of >:m. actia 
rsgaiatory' ag^rsX with rsspssot tc; actio i:s Sissav^d .>:) fellows, 
Artij; \ i d . s ! , > , s 

5 ■ » By 

S , , c - s oi - u o) :oI.1 jutaiv* , , s 

sn.Li-roscijpe f ;:do piettoce Ol: the tetottctiDn is; oiotomfe&d 
ofirn u iyp.ct$,ti^ na i rwyt«trua:i d j L s.« 

'- N * vi ^ - I » M »> csr 

10 h •> T ; :* x. i v« J y . i s.v .» r>o , -ao 1 fe« d -5 - * t , «, r -« T , } j M t .-, t v : , ^ v „ 1 1> 
.,.vo-i i.-: poo««Od; .:: ••.-•::<;:.:.•• so as to poossoto H. 



15 * * -0 •> ^ as ho^so, moose, i- \ or fcho 

' 1 ! s-\t in -so- - 

r X , i 5 , < j O ' 

M for oxaopko "asit-okokkaky.-Uivjo gs w«kara i dodo rats n-d-fep 
of :::p;::P<; )j. Lc-rj/ :>vi;-::v:;r ?: :s '" , (Ed /Hiraasd, Mikl ! , Yodo- aba) * 

actio poiy?:;«?ri;^3tion (see i ak^na-,,s f ot 1 . J. Cell 

25 



f; ;oo:r ,::s" f r>r 



rylatioo 



-> 



V-it •«*-b)tM2 td 3 mm 'MM 



pdcdd * ■■■> p.;;o-f :bl •: , brpf r> act 
t - - , - 

* t, * i 

b:. the , i. .! pppppipdbr.asp - indicates a riiapni 

!. rinvsdcc !.:.•:: q p<:*.tv„sv '? as [■■■■. vp.-.o ry.Ut i „ Is pps 

c ^ \ ^ \ ' > t can 



iLbb-gshoh ■■ bephxPSphor i cabb:-;- cf ccbbbpi 
Uebi'imtirxb -••v' scbi.:n dspoi yme:rir : uf ion 

15 

AePiP dPpol>TKorizs~coo is coot roll && by n baisrscs 
betwppo pbonpdoryi^d;don by Lip bi en an Sotb^lfcy of enfil.lns 
v >b s ' ■? : — bv. a tv r-.-o-^.t * ?p, s ^ , c. . fps: 
* - pofilir, CAP(c:pclispsp™p^soci.StPd prcP-ain} and 

20 i ]\ svp te;*io;S> i ia 

s v - > bb >^ > v u. , 

tPb UvPophDsspiPstidic: acid) of any pjoria langtd can 

as 

bna chorcdinc can be useb . Ho»srca-p. v ^ - > of 
ppprpneabla pppPobbp 3 i::'icl':idis antaalpgdir 8,. MIF-I, SDF-X 
and fell® like. 



3d by " |, i be . ;Lv«ftv , • .. ..p . . of 

pre iepabU ISIf .!..:: fdl-Bi and l'JF-pd. TGF~$1 and T£f---|:)3 

1 v i < . , i f i s , p ; , ; 

blpajp 1.P tdP* PPPcsnt ir.var.d Idr-jll «pd IGF-f 3 ar« uppd 
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i-;ith Si's attaolb CO; .. 

dn immi inarain, tha tarn ^ tissue ateeneth w raters 
to * s , o.r 

v ^ £ t is:; - < < , 

at ran \ -q- » I " - , <SAuksi\< ; 1 f , " *o i 

V s \ ->t Soot a g sr; ar:a I tensile tare is anil, krone: , 

By srarleriny data obtained by a ganarai taasila test* vssioas 
itj, n so; s< «?t e r >, v 1 > oi 5 pcii y t *',o 's 

tisane strength vii oh slieas clinical applications is herein 
required . 

The sfrreasrt <\f :s ^y-,atcLic tissu®, 

■■ *'o o:;-olneoooo:o.; •.: * oe the „ J - of the prraeo;. 

intention cars. ec dee:. o:o aed by ;-e.e.;.; the stress sad 
distortion cbsraeteri sties- ihsrsar. Brietivd a lead is 
applied to a snerpie; the rasaltsot -r-. --a; a ; .. <.-••. est tho leap 
are t < ^ ^ - - - , 

(1 aha distortion^ 2 ch ; load;? the saaasfs and distortion 
chari-sat-ar. isiios are measured to do r. & end a a She te.osi.ie 
N » 1 46 <. csa 

also d© betasained b y to sr. log •:: reap ah.a:aaatar.i Otiea , A. oraep 
N N r ^ s o V s- : : 1 ' - ~ ieo tore-, i ■= - asoted I > o^o^t ;.gat>s 
toa < i j 



interior raaohaas • - ~ 



ns csset pa . e - ■ N - 1 ■ i $ tfo 

he abo'-m-mBcr:ikm:-i rear, saethod. aeg.haic,v f ^'oufm'' -s eeodula 

t .. ; - t ' th 

eed m. i "to path dapth darirad ;ivr ret caret, 



daslrad site. 

as hara:e; r the teas; "physiala^ically active 

substsrs™"' refsisi to a OCeaaeanaa a-a,;a:a a of aahhaa; en a cell 

cytokines atd gtevtah faetsrs, A caXlad ar phyottuegicaiiy 
aatraa :eoaataaca cay be aetur~dja/»aaoeoxel 09 a a synthosisad „ 
i - , I 3 r.U aCh-SCi ia 

oee * 1 - 1 N v > 

scucilar thereto t h.;= a;: no haraio, a eel 1 alar physiologi oslly 

SiiStlec sabstancs cay CO io aha form of 0 protein sr a aaoiaee 

* i: ^ x a. ^ , ^ ^ - , , 

physiclrgieolly aotdae suhtteeces sac typlaally pretelasa 
la the paasaet iceeatioa, a ehytiolegiaslly aat/hre aeaeataetoa 
may he reed to proetto fcha at fir-it y of sa iccleeted sy»thetic 
tfaaoaa eh the peasant :. nt ion, dee aaacpl*. 



afij gon<st filly pre 



>0. ttOO ii 

in &m «t sad ea&srs 

Olv;ocotOo S o. v: :• -0 f r 

•.o jooot .».oo o * m o 3 N r o> . ^^"irrshv < 
oS:pOrtto :f togol siting - — s ho spot&to rogo 
• otvoot syst acting ogolott 0 tuiaaog acting , 

^ , , v j ooll goootho * ^ 3* ; 

. .:^o, a~ th-h >c \ — -c - , ^ hor? 



oxa;.go;.os: of cytokiooS ; ■> , a , but 

sis not limited, to, i!:vt*ttl«aki.n;s f ch:-o;oO<ooeo, oomotopoietic 
2:S f-actors? s n-h a «. ^J'.Ciy & liouiotooq fanto- ?., j t.ar.d.r r»cr^ss 
f irt , . , - » o * , . ! v - i"- - ^ ^ . r 

. > epfdooool g'ioo*oyo f actor gEW} . a - k c ^ o growth foctor 
{lio'f } . t a hopotcosyte growth fottOo ;OGFt , a o-:->ooilor 

30 > , - x ' ^ T , . 

CeHoior t ' „ ^ - * - < * > scoh > 

cgptokiooog growth, factors, oo.d r. ro; li,ko f topically h,ws 



^ - ^ 1 <. ^ ^ - to 

J i I 5 - S r ,~ 

aisa inalacaas aay oo?aaa aanaas or ~u - - i ^ by vmlaa aba faotor 
ia kr.owa to- thomi Of Skill Ik the art,, aa j. a a Ida factor 
S ' oatiaidy . a -si. la las:- £lrt:si.oiD-glcally oati-aa 

^ < for as?o in fcaa paaa^saa iaaaatiaa.. Cytafciaas or 
areata fdataava ran ba uasd in a tbarapaataa o >: pba rasa eaaoi col 

lb Gsaerabod a e;r aira 



a syatdaaic tisoaa or t hrra-aibaaoaraaai atracaaaa of tha 

facetiae of the i^oiaataiia« site a.ra obvarvao. Idaa, tho 
piNsscn- -j odyo praaa>ia» .^aa u ac^riaea t>«^ it..y> 



da aged haaaiiy. aha t.ara Oaitraraatiatiaa" r#a ar;S 
iaa > is of t o x - 

a! o .tgafi i :m;?y >a,sab .os? Oelisy tiaaaa;saa or araaas and a procsss 



la a * • 



a: araaa 



laaaaaa Ida 
i aras , carious 



tas .a ■ i 
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' s ::My DC:£iir at U la-vol j^,,, p coll 

ror v ; j a?; ottom r oy ;svc , into vsriosis calls or c-li 
gxouips having different fast . TPfs paaaoinetat is also 
- ^ * ! ; the 

S . , • . N .. . - y , 1 I ^< oc 

thr£w"-di;rT5eru:5lcm.:sI staatlurs el toa pceoooc i;Voaatdo :i roay 
uprise a tiaate i^iC^ludiag di ££ arem: I. atad Civil-. 



yistbstiG tiaaaas of t 
( ■ k u ! Kiay be peri; 

op aelaatioa of the ceils. 



15 and " : .d-::i:--- ; :tiai.icr: proooaadK| spent " y=v uaoP 
da o; cLa.:p;odoiy sef^r to any ayco:. vihich is kittwh tss 

o or'aP odioP a-otata! laaioa of: cslly (app , chsjssioal aodstaacaxp 
s< f -a r , i , Zxst"** * - „ ^ s vS \ but 
ata not i .: rote-:; to, oaaria^a ooo| raoMonf sal factors, such oa 

21 ttSipototxitt f hutiidi-uy, oH.. aadt tooCOotrat.i.oro oufriaotip 
; v tish, qaa, cepacia ooPaarp , paanvaara., cha::aio::al aubataaaoa 

arditaaty oo-Md.ootioos ahaaoaf .. dpaaava:mtistaas a:aacpioa of 
N * " " ; - - - N s , x t it ad to , 

25 cellular f i )P p , . . 

aaptaseaaaiPas oxaayp-a of cePPdaa a v — satpo-o 



y i a ca L a a~ i dss, d i b "a t \ 
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brosr.i:i» ; ,. sa-L^r: > ,k> f'-.o like,. 

5 

t - are 

d**cr ih«d b*.F::w • ± vferssti^tii " ^g«ts siay b® u:;-:u"i 



V-.f ^ " - " * r I 

m sticky 5 l;i:f, smp, bhjf, tumrt 

!•:? of,, HGF, 1 2, flSFi 

t] hi>mit HSF, TGF~p, IL-6,. FFF, VESF; 

HI r > , j WN t ^ < , hgf, ksf, „ { , -Us 

1 1 Me^vas n$r?8 growth factor ;mf»C: , BOS? ;br~ir ; ,U>-d 

factor; ... ri^yrotrcphiri, II, G, tGF-f, TFF; 
J) Lis mi i I SF-fl, TliF-«, i©f, I r IL-S; 

F^ipb^o;] nsrvs cebl: bFFT f FIF, p: FL-S, VEFF; 

lb b^g tsUeolas:^pi;b:;.&.L:iusfO : TC5g'--:&»- IL-13, IL-1|1, K-SF, HSF* 
M] , — v> 4 r fMMl * « , ~1, 

sctis'-in xfb - 

Fb j. < . v , 
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8) >.<•?•• ti-v-i.;. c<-...i :. yi s ':~\, ttriir ; c:x lilhty nisurotro-phic t SO'to 
; : : 'at; cell: ti =i: : i r. ,. : m k.- o:;.,; 
^ - : « * N «, J>\ - 

I - . v , - - •* 

It i-s feo«S «U'*t O.Sl:^og?rrii;s.is; is pi: :>•:;<:: -::e::5 in tM* MtS*} 

> -phoispha f j s 

10 , *> * , i i 



protsin TBMP, (particular iy, B*F~i, R<?"-1 . ^1 p 
c i , "v. r ^ re 5 > t ^ , , « i v 

b& to ~ ~ * - 

«s ;ci::j hfsr«ii:i r the tsra v -*<± pvq;--e:/i. rsfsrs to 
i • T < s ^ - - . ^ , , „ 

that is t . r. i in the pf^serscs; of ;fi-j!ni, 

ussd hcrrin, thr ts.m« w i^p:Umt*% * graft", and 



f „ j ... j N > ' ! » ^* 5>rp:-; 

ores 3r ^ 



tiasaa,. heart.,: <:::&:$:d:L=jcv&l^ss^ p«rics;rdia> sua.; raaetar f loiat 
capsule, boae,. eartilaga,. oornaa, tooth., sad the lite, 
aha set ore, gray; ts r a- any ons of 'these which is isaaseteb 
into an iamaeed part so as to eos-yasaate to?? the lost port ion, 
! , i „ <• , - 

i aeaeaxaldaa vddoO Papa ad an , -> typo sf their 

dasor , 



al iaiy ra a broad seaee, ' uaad heretad tea yaroa 
soaa" and 1V a > - frssi a > ere uaed 

M a i ] v ? vi, - ; \. , N i. >i > a.t >- ► 
* „a v v.,.ja^ - ,„ Kft* \ > u >tx „c > u; 
aatalogaos (l.a, f aete raioqoas) , 

.as aaai he -aba, tea tar?;; "at lay rait (a ti:-sae , a eel a, 
hy ,'\a " riaer,^ a- 5 r o v i ! s " ^a ^ s ^ « :, an 
stray asiah is transplanted free; a donor gaootically 
at trosy ahooah at the eaoe eeeeias f as tha reaipiaaa, 
*'h * - • * ■ tea 

at r tta.- ai.aa:ar~ft : * "^rjse, a a oaeary 

ait aa issasoa raactiea la the recipient, heaeyb at 

* i {a tisase, a cell., as otpao.,, aha,) iociuade 



ee be aa alaog 
a tea torv the as 



be pei>; 
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d? .-c: borci.ro the term - v.v .c. ' r ~ «. 0 

caii. r an o \ « *tc> refers to ® rv. {& , & sa 

an orgao, etc, j which is inyuontod. f to:o s diffcooot Opec 1 

- ' - > 3 itsnpien 

cor~ cc=cd ( A M^=j«?, 3 re J ? , an :;cg.rc5 r et< 

ia N ^ , > , t , etc 

^ ^ < N - v< ' > r-s 

irvlivU.u t:r j ?os o vai< :ab-^us a^U, ancccy 

etc j Of i.op;-tonted cottOO {a f iosua,. a coll,. crya:c etc 
<5^4 5 5 -ft cl'. In c ***** , an ndiviO 

1 + 5 a 
^ - , v - |s tisooo, , cell, , r etc) io col; 

d-,.-- ' ■ ■:■ r: " I p r-vv I 0 - *■ . t ' 

With a sync ho? i o t. issue forcir.o technique of 1: 
proooot i nrenkc ::c f . : - oyoths Lic irseue doo.ieod i re:;- arse CO 
03:0 bo uood., Thio is bocooac a synthetic tissue dec 
ise^cracoco tiUsus&s, oopooo, oto. ) fomod: by the vetoed 
the proscot .Levant ion coo. oo.o.ib.lS: a desired f Cnet iwi etc. 
r.ho tJc::H-<: injury rato io oodoiucinad ot o lecei. which do 
35ot >• o k .V 

, > - - " J pCO 0 0< " - t 5 * 

iod ; ; . :; : - j i ord.:. i.ece 

vi - v - * : e cico ; OCl 1 -c ep 

«\f by conventional OochrdqitiCO , ( end. ".here too 
oenetctuhoo cc: cy: ^-'c offset cf tdo crcooct incerocio 



, rorarred it 
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auhjsct oay a a , „v a ^ t> , 

Cells optionally rood la a s?fdd»tie tiosus, 
t h rp s ! u - ■ o N 1 i - , > 

avaru „' \ - ; I - . y-u - j < - srigin) , 

sn ail ogam i-o origin { pon-sedf origin;' , or a heterologous; 

KPnta'a roactior;.:?..- sy/mp;aaric- OaPllo aa a 
• > < , 

a \ > x 

bo oap;0 OyOa by :<pd : ana ; j y * i «t 1 op 

PinrPPaPP. Seib-ii. kaaa 0 i xnPas. < Pupjpa; T Phala aaagsjryy 
Vol. I?, Organ PraappJ rati 00 ; Poo at Traasplarnn-aian - Pang 
1'ra:gsplOutotloi5. Fra:sn rnahnaPaal ami ppppcal ImproaajfiaatB to 

s 0"10»:" " lr3 \ =5] < , \ 

of jOiCls \Pnd: include., but are not lissitsd teg a method 
uaing loooo'sosoppresaants ar steroidal drags,., and the like. 
Par: aaasaplo, tdara are oooaaopip LP a following 
> > x s rd r grave a; ; ? ^ctiofi resc < ■ 

r ''V U>S] :o and' ' . • ! . a 

ppppppAp) ■■ gravPhiapainn" (p-pjpppp ; "storald haracamo" 
Leap prrdninsp ; i OYtidodiaaP 



PIP, ftcd , 



tdadwPicPi la a a ad a ra> P 
t these* or up cyclosporin 
arurrentiy with a ohoaaaat 



t O " O " , ! . < . . 

or o »^ x + t \ t i - p - 
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blyy a;s 

t at a . } - \. s e a . ~> t : ■ ; > . d y ,. <• \ > , 

are rr- ,. nost y • -ad- ■ dp \y cells ecr 



-c . ' ^ - y . hs-re suffer % m fme* a heath dlaeaaK> 

a : » heart failure, isch&ssio heart * ^ Pyecsedied 
hayyece. ;t eaedir;r:y<prdd;y, inyree ;:d I ti $ , hyperteephhc 
••p?-:d;--:y<p ; ..ahv, dilated hyps.;; trophic >: : : • h vv::yvp, ; J:.V., aad 
dilated eaadieayrmaahy;; blood 'resssls la a perieerdxeei 
patch,. Irefarctad Pp^aapdiy;s> lower sad upper Xlesbe; a joiet 
lajaay a a deaataratior; a ;:r; rtiJapyi* tod^ey o:e bsrat uratior; 
oytaepeeyeeia; aetdaaas injrry ce; cbTaetaaehlaa ; 
leheewetebrai dish dsjr;d:u ration; i-lqsrsera:. iajury or 
deaa tare hi carp e fracture; implant a ticn to a » wheat her lag 
aba t , ) v v ^ i: N N - sr a d 

care eay an a the 11 ho. 



'■ < d 

'<a a 



V-it •«*-b)tM2 td 3 mm 'MM 



Mo. St 

pidatocabiyd Srpnisa tdnrgotod by the proanna i noantloa. ?c>oa 

to . synthetic tissue nofooa to en ability to assist: v ^ , ^ 1 
stisKsli fross «tas - , ore) „ A 

- <■ „ - ■ tt;n*oe baaing f Io:aiMlitO , prat areola ohoo the 
i> , ■ by 

au : - ■ 



to -\ 1 \ . ' \ r~s;« oxteno • rq o> a * ting *t>.isatl 
15 i con oat erne \ novo rannaen: t.q. , pulsation; , - tbayatdot ic 
tidsbe having a^boinanbiLtoy and corrfcr&Ct ibiiity La 
Onobneobloi when the bnplunvUidbon ; ; ; 1 1, o to subjected to 
ox.t.o-.aiog or oacd:o:aci Lao ;st isuu.i - baaEO ■ ■■■ -., ap ispiaoroax oa 
snLtas,. -which are eabioatod to o::c -eat no or cantraecinq 
20 stimuli,, inc.; at:;:,. ou are not t;:;; r ed ?% bnart... ssaaaie, 
joint, oa.i: hi la gap tnno:nag and the Xixa. la o : m m&od.um:nt f 
oateadibil.ity -snd contract ibiliry capable of eitlnohanding 
tto po lo sect oxs: nodnLoa of the tenant soy be taaaiaaab 

85 - a C. r 1: " . - • ' .. ; . 

tcs coy port: or portion, tissue, nolo, ee organ in tea tody, 
Efflfiales of soot panto f r. laeoeo, aeaiis,. and oagaaa idalodep 
but i pos b i re; a o n 

o.rtttp. pace, in, an .;coo-:o ; l rdir cot ? is, a ~ 
phoaotype, o spend file obopeei: oaolt ? oo thaiito, lessrsfooe,, 
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markers: ek.a.eh ate act specif led herein eiey bis ussd to :. ear ti fy 
a pf.rp;hatie PttCte -of the preset: : . re : as leap ass hheee 
-v ^ < , . < .a ; , - ^ f ^* ^ . 

^ - - , " - " „ , < f i v * , 

5 pep p\racx- : a of the haett Ohhet than the sdnXt 5syoaea:diap t 
pcaticeae cental. rang eaeetech-yttal Pees; eehia or calls daeicsd 
tt a.;:efras:g aphe-r tfaae,;e:-p ettae etyaoe, myopia ides Pr . g, , 
* » ~ • " i the 

lite, 

.0 • . ; 

Fas: oheerehay a eacthpiga a 'i etae. Pel. h;>wicg srarfcaea 
;e.a: be uaeeL as :;ic«x. 



It * O • ^ ^ , d ^ ■ It) if," 

toy ePcae.v.ce: the presence of a; MP fhislph: h>P shacP.: ') I . ,- 
jhiccr. > hex- expiaiacian ear Pa; choadaageeesis in 
a.. „^v,'i < > . j 2 , - i- > •> s (! , ^ , 

20 

Pol hh : pe.iaaa : .he c:e a a sisn ha . hp 0 (p. d| 4 ) e ;sar he • 
Specific teacheadroeytse The market cec be coal Iraeaiead ra y 
toy eheeaeiey the ptaaecca eh aPP.h pPalyh Php Fraaklia hh, 

1 1 j 3 e 

25 edarecaae ce.ita.tee e£ eekaeaaaa lack eieseaerpaaa. hhep Cell 
Base 2000 her 15; 2:S5 id: : h27»d2 , ) . 



as 2GCK 



• • a : s 
2} : 327 -PP. ) . 
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Eons e.eaioprotfile :huf?!rt>s; 3.cees;vbor Vo, !3l 0-04 3 £7 5 
" ^ . ' > be 

inmd .s3.sin.ly .by obss.rv.irig the e rS: ^evc.a of r 3.377 3«e 
\n io\ , S f . * - s sit: horii-rus 

^ ' ? ^ ' ' . - . i 

odo.et.ol :3:.hrcbo:e; \ sad alveolar b©n®--d«.riv«;d cells;, 
olodont&l Re i5 . 2 003 Aug, 1 38 (I; : 3€6~7*< ? 



;:xc to s .u.gao.so3: essll . 3he marker can be cenfire-«d 
v 1 by 7os m j ; , presence . - ^ \ „ : m f 

;Bl&ssis~feith 3, iSove J, Sang > / - > % r 3oe.ae 37 
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ooosirrooo outooiy by ObOOsooioo th,~ pooooo.00 of obbbi,. 

Scleras.!® (buoom - - . * s IRoOOfSff ; 
statkisx ppociffo to a lig^tott cell rb:oo;xt Mb , Scf;*osi 
l f n \ \ . , 

• o _ 2 1 i s t - ; .2 3 5 - c § cat 

tonftnoad ioly by obsoovfog the possesses of o^Rbb, 



osooesoiooivo < If thesarlsr is \, ' > - jess oboo afoul 

<■ . > ^ * a V J 0 . * - . l< -»o 

"5 5 0 - «. s, - r or* - -V?a s a 1 J 

to eoooo loos obon about 11%, , Obe oboyo-ufoscs i bed part; o 

£0 so n bs Identified „ Ibeso! a:; of ouch sosskors .Las loos, but 
s.re tot 1 A sol t of to,. -oyosis hKS?y chodos Ila, cyss .s r sv s 
ohsio lib, :oysoyo heavy ooois Xbo {loo}, CDIoS, byso), ■••t , 'f 
oopopsofo^ ooi-f tho life, Tloeroifooop noo-bduit joyosardial 
ryooboata bblC'b .OOOOaOt ypsoi :: les ;v;s-s s ooy OS OOOd to odors: ii'y 

fo 3 * ' s <■ ^ 

issobooo v iofiosos ess lis b -\ - oosoo sober shoo 



oy , -s - ■ ", , 
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=^ > v - ' lib 

ts N x v - " N 5 " , \ - <. \1 * , Mid 

wstns^htmvf chain lid (IIxS bbisbm ; Jb:x^ : $&;l©*v^o.. H^jSOSMd? 
i:bb in Uv.i*. S and b} are mar*!«ai:s is rw r : It; ; c lo inyonla^s 
5 'iHsv^ftith b,b,, V.l«.se;c R if Sch.ri j"«o';> n Scbonboi l.TM, ? 
B&siTiSft F,T,, "Tb^ab;; Plbsr Typing 1?;. baubbissby ProcsSssed 
Skeletal ^seio. With Mo^oclo^^l Arh; :: : •:: " fblofcoehoMstry, 
1:990 y 93 [5j bb$by--4b: ; b * Tbsso markers, cam b-v : o^b ■; ..:by 

10 v> * v < < s ( — > , - 

' v v « v « . r, si . ; . , , f y- s 1 y my- y * ... A , - t ; 0 t , 
- > snd 



5 s5.s an " ] ^ r^-v-r 

b«nd«l J.M, f Bosr&an. . . ,< b^rbe Fib??:;: Typing in £-r* 
i30ts*a-sd Sx^e^aJ "Suar:^-. v*Ub< Kus^lor.ai Itatabad***, 
c o h m I s t.i y , I § m , O >|y) ;| »• 1 1 9 9 > , 

CivT; (hussars: Accsssl or; bo . bbiUbb- y v 'land 

i s ,s ma :s:bs?.r spuoifio to ssyoblast a . Ibis ::u;r r esn be 
rblir^sd •■■s.ioly by ohK&.r-;b.sv.! the Dro.3S^c;? ob ;;TPA. 



h^s si. ■: Acsss Ton bo,. XS66??b SEQ IDs-Pis. i and 
r « . : ' '' hf! 



P0a < 1 3- and I s o. s mar ker 
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> - po<y 

■::.f 

{-■ * *- - ombodi'OOS to , Othoo STs&s: ?srs ^ * . ; 

ers h s 1 
+ > " - , o x 

k ! ! : 4 < * s s &tm dhorin. FB , 
, v>h ; \ - <dM t " y , - i, -anO fhsv Hh^ 
es.sic -bodis.. ceils, ' ftr.jt a -^0; - a * in nM ■ 

tim : % : i ' , bo:- 

Si?.? s - . s x - , " ( , »Rd 

Iiki§ £ornsr>?s5cs:ils; c-kit , CD3^ Thyl, Seo-l ? GMbb-1, CO 



IS \ f . ^ - 

ioo* -o l.tom s osll , i „!t . or organ _ x - i ■ 
<5©llS have booo -origin si. Iy pr-s <; ; >- that the c&Lla i 



bt usadhoooto, the ts;:™; bapplicsbie to hoort* x$53&; 
- heart oppiiooi hso hz ability to v>.iK^> «.\ A 1 1 as- 
^ to * n strength such, thot the fclsmo c 
lb diisttOO and CCrt::ract.:.aT; of the polsottng hsas: 
ipt ioofoiiity to tho: ri .looto-dos; applicability 
■ardioo, Applioabii ily to h-iirt o;sy bo dotnr^xn 
1 d coca 



Mi 
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r h r « e .1 5; Jjsss- ■ • S 1 0 *■■ a J. i y . 

hB - ♦ 1 , 

D < ^ > t ^ - s » 

■SCU?.^ 1 op Si;- £S L :.SltS.L"i 1; 1 1 J tj ■-. : 'U'.C 

ths feiijlof w;tlti*.s , Ex&njpl-ss of .such ;mt*ract;L« 
Includes f mt a - yto, 

irrSegr; s ; ? £ v i < '{ ;;i.ca 

t f ' <i syfttl ft, ssa 3 i bioJ * 

istsgrstiDSGf a sym^efcac: with its ^ S!irroisrsd.i.ng© |e„g 

IS a.u;; 3 t * r I «. * * _ p amtaritfjR, a' 

d 1 i rr * < t 

- sf- * *■ , - ~ 1 , , >"-,o <. - „ „ 

hi j-rd-y- iu ; nf.irr:t s.r,tsvi:i5:::r.:i.«n via S p L ( ,h t>? 

N j j , -S * t> 

a .S;fftth'*tic tis.ELi« ( i: h r s: -;1 i : n. 1 0 i's §. 1 ;:;.icl'.;r-;; ( ti 
25 ' - < < < s ^ - 

pot e:n;t Lai is p rcpagats?d with cohSTsm; «e;s , In f.h« s>res&s 
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integration in tha third dinanaiar;:, .ibby ba ■aag>:ia>g>adL 
Biologiasa iTitagration vis an esstraanllular iratrix can fc« 
confirmed bsaad on ana dngnea ad :;n;abbna by atadaaian tins 

5- .Integration ^ ad VO ( tJaaaa; is an intngr-Sticsri „ ~ - issIsks 
Ca.rtilaga> Jy; tads a>g>On.h- a<n: , a '~ar-\v,;c al tha aartii^g-a 
is rma&mrl arid digaatad vidn a:n on droit iaaaa ABC ;Han:nitear 



t i . » t ^ . tit t^rb 

- ! »' ' "xnod wit l w < re y I -a- ilsg 

IS 

th& lika of fh<; present: invent ,on suy be provided dBln^ knew 
r N - . ' t o 

aiternatively, is an animal d; a;g a qua ad -a fan, ® aubrin 

fein-nld targeted by aha graaent ianaention ineiad: 
' l ' >0g as has a; , j , ai^a la g 

va.::b;u:a:\nv>a : ; ; baner bderMadi :■ . baoaorabiya tbv animal is < 
a a vaatebraaa do, go,, !iy^:i:aifnm«:;s,, Pstraagannlf orsss ; 
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Japanese mo;:l k«sV, hiiara, atab' a asaat Most praifarably f 
& hamaxi la uaatb This is bacausa taara la llMtatian to 
.pappbaatatloa therfiiDi^S v 

S 

*lhaa taaypraaaat iaaa a id and a aaadaa a p.haa:aaaaaaaiias2 
a aa n t i t ma y t i i r 1 1 s - * 

contained in a a:sd.ia"a:aa'ap of Ida prasasai inaaaxtaa iaadadaa 

10 5 \ 



Examples Dp 3aad a aaaraaaaat: ical 1 p , 

i i J , it a«t Limited to, mt 
> < < - - r - i <• j •*>'■, 

IP araba!! i a.ra., aaapaaatba:; apart: bo Lvc;;;::;, filler 
agaaisp baffera, delivery aahial^a, ;apa.ica 
i ) v i adpavarbap. and Pha I 1 }■■.<.: , 

Taa aa-oaxa: ad a aharaaoaatical sgaafe drag, a 
28 syatdsatic ti ;;aua, a phaa^acaatacai compound card .la 
con jan.ati.tai tharaatpsp ataa } Oaed in. i:.ha taaatisaat saddled 
a.f tha praaenp iaasaidaa aaa da aaai.ly dav araa.aad bp taaaa 
' ! >a:a iias, 

a bargaPdlaaaaa pcppa, aaaaritp, and Ida 3d da ) , t.da Patieat '"' a 
1 ' ? , tha 

oallj aad tha iika< Ida fraaaaaay > tda traatsraat. satfead 

' L - " " ^ - ■ X 

^ aiaa da baami aad by tbaaa akb..tlad la tbs art. with raapoat 

i . . «.\ " " - ; -< " s - v > , ^ . aad 

3d Idas like) , t.h« pap a ; tp. m%f aaigha, S3 « Kf sad cm history, 
fcfca px < pv f arid tba like, d sptbss of 

tha taaqaaaay boalada eaaa per day Pa aaroval xarbhs Pa.g. > 
- » s , . axafaraply, admaii strap ion 
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is * ' v " x " rots 

to 3. syjiths tic: t 1 POsyy , > - 3 stOPP 

li k~ of tho 1 - - ipvyntbo-p 



pr> a roa com t y y t y y o;:; 
* 1 - > 0 



may by eppliod by tha above-described moCPOds; to • i ~upa ored 
* t - of o 1 c . myocardial , i ^ o> s < ^. ; by myccerdo&l 

"is t - - 1 1 s 5 sms , , ; ^ kO 
rrlpvloistoeod oitdor concomitant ip' {e.g., as airs adolsetore f ? 
sepapately but P.bPoltaneousiy or ycopo.; •: ro-a. .;p; or 

oossibiliod eyoeib sr* rdfTd.niots ;:sd topetber' as -s thorspeoyie 
jpiptypy,: PPP aire yrocodores in wh.r-ch this couibinsd ayente 
-: ; i.ro y • , ; , ;;. 

pypthptip tlPPi^rj or the: lite is dl rent lypppoidyd by oysrstiyry 
vr h i 1 e c t lh & r Pi r y r roa. c s o t i c a 1 a y e rr t a a >: a p r 0 v ;> d y d p y i y a r 3 -7 » ^00 s 
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hr used horsdin f the- is; rr 'iinjpoajOti.OOO" doeoordbo- ho^ 
to handle rsHigsnts, os i a or 000060:0030 :OOOhodh a method 
Csl ;.;!.-.KiuciKv: j ;y.t tic -~su;o ; - ; . 

OSO>dico:souo: cd: ho prs ooo. f oyooh:;. ou ? a :oothod f or diagftossis , 
S or the like for persons who i« A . or - - > * o^ 

••• • are 

> i : x Ttm 

inod:roc±ieno do :• or:-.:: o ioh : h:.sooool iodi eating aa - ^ h - 

O " > - > . , r i > . 

10 1 i < r f > p>ooooo.: io> osmt ioo , Thr; ioxduouct ioos - propo»oi 

. ^ I - * " v ■> 5 j 

country :hn shied the proooot iovouhoion ~ • * - , po v g,„ 
Hsalirp La.!»r and holdores "- - »t > \ in " \ i , food Drug 

•I » : ► t j, the 

2D > , if ^ . + . 

A;s osed dere.irp. ih« ts?5T "< \<; - s ciiuisr mats * 
■ -pOde;; , O'o. \rp > n ' ^ r f/M , - - * < 3 ^ " 

lifers to as sg-urh;: which prorootos the pooduc" irn o;: sa 
25 - ' o • 

1 , CM systbasis prcs" ^ old , o i 

d-:^:. Oj ^:v:r:r::;r.t ohLrd pooraoto-ii SOlf •••contract ioo of 
oolis ohes?: a osl 1 rdosot is dotarded i too; s oaitorO: co trailer:-: . 
iho si is 1 ? c o±L~i«os ors 

3d a:oo- Li. » Ixmrp Bund ao h^rA • or ros$= ot st h'*1 y 

sr;r:;v i .: .1 u :: oa :. r d:: hog, TdF-pl, ?GF---p':h. etr.o } , EroopJ.OS 
of as iChOyuoioaos probating agoot oeprOOaOtaiir«ly :hnclucfe f 
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i , * , * - p " , 

- acid 2~-phagpn-sts,, or a dariaabiae or salt * V nr . 

:hrxOn.ai;bi\p an bbba ayrhbarafs proiso tiof agant may be 
preferably a :.:-:^ov^r t of an ertracea balsa oat ran of a part 
5 N a > o a s . „ t - - » a ^ of 

? v -» \ an 

aaamnt aisa.i.lar thenar:., ahon ao fCM .syrs.Lh.eMss promoting 
* §ea:b -mp£-L&m a. ylaralit \f > > \ , the nm\ti 
mccaina caarponafas of an a:*a;raoa.noiXaa onto! a of a part carpet ad 

serration of on 05Stracs.Ilu.:Usr ■aatria. in. an arernr. aimilaV 



a a area haoe.ho :1 r..ha teaa. '■osoorhio acid or a 
IS ear: v^y re thereof^ irolrdaa aeoorbir acid and a. analog 
thereto loo go «. ascorbic acid y pboJapaate, ascorbic arid, 
l-yfaoaphate, etc.i, a;xi a aria nheeaof y,g >( aobinsi. salt, 

.ii - ~ f * 

net lissitap to, an a--: ;:;;?"«r. 



yaraertptb.no or ths* adcihrorab tebodisssats } 
He:orhaaftaa , prof -arable endocoloosros of the paarjsat 
r;a.aaO ..a. vsill bo deaoaibed. The follaahoo eab:a>di:rea.a a are 
pravidnb for a batter andorstisndi:np of the ore rant ideation 
and hhs aeoya of bha praaaot. .irraanyyan ahoalohnat bs lissi.tod 
> the ieliowfag aeaaript , , It ^ on olaarly a x , ; > 
by Lhasa skilled: to tea art that ^aaiotloas aadjaadafi car lore 
a a a ba anala attbaot departing area: the aaoya of the paeeeot 



? r, a a aayaci. a!: > nraaaa.t tarnation,, ^ - : 
1 I j ; a > 

A , arch 
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— ^ < disease, trypsin, or the like, dering 

cuHov\ . ~"-e ^ , a v> s- : e t i s^er i »t,,ox„ vhich 

i.3 detached frsis the base audo>eeial, can tee - o-c^r sd eea a 
est, J ;so.aa holding proasms teetweea cell;? -b-'.g-., aa 
5 \ 5 * ~ «■ <- 

'Trie apetbatie iiseue snd coag:d ea alaa r stein intact i;ncrio;vs ( 
-• :;::> ?<•'•:? - -::.cr, 3 aa , sod 

ike. , prat air, d - - " ( ^ - - . > 

oaapmesp dispel e destroys I 
be tween ce il a aed base mat s: 
Li T& this case, hOKsmtr, tt 

5 k > 5 + . oatriist 

? O » s >,\\tl' O ^ , ' > Oil ' t tha? 

s >i x • i:*verd;ioo eaa b-oth . ii-.t d I ^ , a -e . * rtstaira 
each ot ads deeaesae® streoeaxo seed the ; 

20 ' PI S ! ij i 

va vices effsote* 

le the estie>e of tha press; t tree o I ten, aba paraie-d 
of: ilea rsg^i rod foe eaiia.ro , be \ > i depeodin-g 
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- 1 * ,^ . .. - ! ; - -i ^ 111 

a ;ia>? , - — • l 

» » to ^, * . »s j.u a.r , a » 
the csll shaot or tbr«f^---di«r^?jicms.l s <• „ tjaaladsa fo 

5 a re not .Limit &d to, hydaaohil itad. fad yadaiyUa^aao did laota 
:jP¥DF} i : pal yp aaaaal ana f v t ' aa.LLal«aa a 

diB.rivativeiU:ba:?i-:Of , abi.ti.a, aditoaan ; , ::a:aiiaaaaa, paps.tr Ida 
dsasaa p.spar, etc. t .. a ■■ 1 ; .■ ..- - :< s^r- • i \ 



Limlts<L, Fsr aaaaaaa? f aaa sy tthatic: t: 

4 > n » <■ lain 



la <:aaaar to datact and s aaaaa.;; the ayatbetic tis sua 
or aaaplas; with <a nigo yiald fraa tda cell aidtirto sappast., 
t'ao aaali Oultara pari ;.a uappad aa ahifastp Or Pass a.adiaai 
ta aaia: ;:-ad vb.tb a pipatta Tha.aa pr<;c;f;d;;rs:ii aaay ba aaa: :. :• aaed 
35 * 5 t - * \> 

L ^t=s i i « v sal bv aiarraag th.a 

isotonic solution or the libs, fiy asrftr I rai s ! « &yn >. >;aa..a 
tia^ao at aa.tjp.ca ia* sp* ;df iadi roar ; oa a trt.; lalao det-aahed 
30 * <> t v. - ,e r . s i 

S 1 1 o l a.< s 1 : i a ^ y da pa r f o ra ad .ay a r- i n a ; > t a a t ■„ I a da v J. ce [s.q., 

< ' j *~ , > 

matbad is aap pataiaalarly iiaiPad, By proaMing aiiaa-asat. 
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it j. , <■ , < of 

this call sbaat . * eoispl^x oav . ; . i'bacaf ors f for *-v.^is, 
it is p««gitle tn tllat its saaithtiic tiasaa er cotaalaK to 
' ^ " * ™ " " " - - v Tto 

s K t . t n to 

organs * 



anh. can • accepted by tea - < 5 ...jaut . ahaa, 
at aci :an be stably acces dm; oy Pus LiSj Lara a; • a 
* ' 1 "v tUv * i > f _ v/aa; -difficult, 

for ^^I.n stably - c t ? i»v t. - .,'v<' ^ , a* km > 

Slot only in calls implantation aithoat a aaaitala, but also 
it ctii itplcttatiors using an ahpit iacal. ciabil A zing 
l.r cat nerd, (a , g , , aoaAog a patch acalf old, etc , } , aarasvsxp 
esse of the cccscct invention fsciiitatoa ^ m< 
What Only ta is .arc- .naai cainikaancaaan? ay anathar tissoap 
fititg toaffald, a a tha like; is; ncc^saaay. ^acceding to the 
paatoat laaoatinn, adthaut Knapa r; a a sachateata „ calls which 
i"tay t > * x - or 

corapiaa tar;, ha atatly aiccapted by the ;bag jactation poati.on 
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an.tainlr s g a cell aaltura rsediam in&lu-disag as 

5 s - v and C] calturinq tk<s ■asdl.l . th-a q 
■triad of tim® i.H;f f icien t to foni this :ST^tfe^t:i 



m 

;fa S ii n el i Viiis 1 si S . ^ o e 1 



sic rr;;i-;rv-iv 



: s-;j e ■-- s3 ?s r.i'v *sd sissa 



s '^-f nay any s'v 

k ?S'd.lK>ocvt.ski: ? - ey:apv:U 
nd the lite** £xsjr,pl«$ < 



■krspi c-ys is cell cult ■:;:>:■ e medic 



ihich slices; 



the tcccmnt iiwss 
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uouoxoioo ci: uuob ■ uouUam iueiuuio,,. but uuo not, lood.tu<i to, 
iMEM f mm, fl2 ( DME f u < 3 ;du MCDBlSBo LIS, 

3kBM, daasl <foxbU.yu, and uhu lite which ar , S: , ^ . - 

?:b: rood: :syc.,;;, etc, j = .[■[■■' :u:.o:ot. 

any - - x N » u 3 «• 

' ' • - f < , - of 



J ■•■ |.oo. ,:oo-oo >• o;;b>obdooora t , tho reet.hod dco; prodooiau 



casspxisaw o«.jc:,:.nj a produced swUduvtie tissue, As Used 

- O s , tO . XUV * s 1 - 

^dos - o ■ ' . o - . • -fue 

' " < "U O.N , * ^ 

Of • , < 

suutdetle tiuuoo use bo distoohud by ooovioo no a -u - 

, s i too- yyuthotic tissue* by physical snsarss or chwd-eal 



t^*r«i giOUlOO-ob, ; ; oa oho rosult.i.uo 



farther comprises d~t aching c*sii;? which construct s synthetic 
S tissue, lo. a siors yrssfsoafcit Otiiodiossnf , th>» dsjtsch.issg stop 
-r.cio^A applying a stimnUis far ftDntx««ting a syist'hotio 

! - tbo 



10 



J-; , 



actio rsguiatory oyood. Such an aetin. ?v:: T u..u ox y aoeot 

IS ! i i c s > , - 

« ss v < s si d a c t i o 

polysOOtiMm ag^mtiO txon-pios of ootix; depobyxOOriKing 
x " ' - " - - l <^ - r ~ *" x^' o, ;[p o,f^;r> 

.i^ 4 v:ii^o :f so cot 5, dssirlo, <jeps«tin t aotophorin, 

&-s;.sfii»i@.s of set Its polymooS.sdnq' agents, include, but oro rs ot 
limited to r LI* n;.y3C|;hosphatidic acid.?,, U.rs, PDGFo. f 

: <-b b f on<; too t lb* . 

actio aoulatow tqoots rrusv oau« actoravo^~h* «*ris 



t t-yoth tissue and 

v- r \ :.-.fjr J - - i in that 
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they srg J ^ „ -) ^M-h sto cdtureUa :xornxlop/# 

^1 >S ^ v t ^ - > 

hov-iipj various tixlokxisxrso . -\ i ooti^tXiistad, This is si 

. 5 .. -, tb.l.Ci 

tiss-^s cannot i ;c aonstructsd v:.rV^ ! oo;iroj n mylti lay©.; 

' *_* - wh«n a fcer&gSi:iiiurs xwpcnoatss ohsset or tlis Ilk? 
is K»-=d. 'ib«= p;-<x-erP u-wclica is ^h* iixst ho aviivlevj < 



sheets for obtsdniog the. strength rasietaet to an sargtcal 
C:pexxd:;ioo soot o « io.pi«:nf at. text. 



p.r«:i{?ss 



;x 11 Matrix oomplxx developed .by 
x:oteot:e;o; does a ox xeyo:oie x t eoperx tors xexsitixe caXtxxa 
3 • - ~-i I 1 1 OM toe? s que exi 
ox echoplex la axsx to torn .bifco a OGtixxaxrttle. tnrn^-dl^ansional 
-issue. Ih*> , Kni * i oxr tire 

- N - x - t O,, Po . 

totec' d.xxooiX:uox : i X cox pie x hexing iv sr iis,o.ea layers tooxot 
ae.Uxa ee-oaxllod feeder -ce-Ila, ouch as xodant xtXoeo. cella. 
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* 1 i ,:V-::-v:.:: r - * a:-: r .the s ^ <■ ^ s 

l^ent i .se Is sis. origins! . f spooh>naa;ohaa technique in tds; aorld 
fox to - s-* - * ! " 1 I 

oboaiooot ! nni 

* , T" " d 

tiaoao Of too gaioaoot :. nvonoi. n;:: ioclaCiea aSCaabie acid 
- » < B. f . J. :>j l Phytiai,, 

■ - ' - - 1 ton yoasa-n:. ^ . ; ^ hy OiOd J no s certain 



an ox;: r;;c«;. 1 o t a r 



at . . v ^ ^ , ;• > - , 

•son cuitoringt a tlsaqs? b^noras rtoona and obtains a property 
ta bo esi?¥ to ao deoacheb,. though net sss-ish i og to foe fooood 
by say t. i i\, a snigaifinant oitfaorsmoo iz that hate et al, 
oaed a signif iaaot.ty different tail, donatio, feta at &1, 
act i ~ ao <st'?~c : * -(V« ! -;g a t^;sL': r:rod. > 
en * i i e n ad i o „ a of 

contraction., and an affect that the ti.sa.oa fooaoaea saggy to 

v * 1 TOO 

^atactic i: x.ssns encaodiog to tit Droaont iaventica la 
roeeanirad to on tot.a|Iy different foots the aynthotic fiasco 

" o. t the 

Paint that it is; poxtaaad through the process ai nono-v;; algid, 
i toatic: oa 1 ! 



t aena -oftnaonionnl tiesta^ or the ilka nasi o.: y >: .! :i nq a f ' 
Sean - . . > ! a _ - " v 
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i : ; a i d 

a-afhosphata asaa aha |aaaatoa ioaanaiaa typically has a 
^ of at "baast > , abb -* - i ; at Isaat 

5 , N ^ ?a^ v a.al .< . * r n£> -\«- save 

laaafaaaMy at laaat 0,2 abb still, ;aara araf arabty at laaat 
M , » s - > ► 1 ! - , any 

cooaaat aation of 0 , 1 at; or Mghaa aa;y be aayaloy-ed,. bo^aaar, 

10 c ;c«:; i<* -lea i c a . 



r. •■-•or raaaaaaaat ;nv'efti;^:n iaclu-dcs asaoafc^aa: 
j aara c: sa: i J 



In a area erabla eaaaat: aaat « at taa \;;« Oattaaiag 3 tea, 
the :.'v:.Oh •. .b:: biaaaue paabaatfaa aaathea! of this prsaaat 
tavanaian t araber conspoiies, daaaabiaa' tha aaatbatie tissue 
,20 aad allaaing aba syrathalic aisaae to paafaaB aal t esabracbaisaa . 
aba dat .a/haaaa: gsb be aaaabaaatah by apply xaa a physics! 
■■ > » 1 \ , 

, - x . -t ^ a 

aataaaliy iaaaa; place when * atfaaflaa aa sayliad abaca the 
at hatachaaat, taaa a chemical athmaiaa la appiiad,. 

sa If -aoataact - , biologies 1 tataaratia 
paaaiaaiaaly it: aha third dlsaaaiaa 

00 * ^ ; 

praaaat L«vaati«a. ;aay haaa a thaaa-disxaaaiaaal staaotaa'a. 




In a synahea to it a saaa product acaraa s fab of - praae^t 
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'• • - > ' , 1 VN , < > t , ■ 

days, though it w ; c depending c; -re application 

• " ' 1 1 O t . >■ t v C C v ' 

s 3 to 7 d&ps. 

la aaothoc -c.^cc : r the synthesis 
■:PCtieiCticO's. eoahaod of the piCasecd 1 aeao •: io?': :?eey forth 
oe-padas eau.Bi;ng a syiaihatlc thtOOO to diet aaiaatitace. 



p ei era; a J y, e-cua aaa:p;capa:ac ec peca;eias; aBMi's) Ire adasd. 
This lis v. v a v sach BMP lh B.dP-0 f aed B!tP~d o prosecco 
v " o i » 

Ti; aTCJCher eebcdioent , a :pehhod of producing the 
ayntOatic tissue of its : : r-- a a. no iaasatioo is 0 geecesa of 
di J: i create a :: ::.cg a :pa: Chat cc tiSOW, A fetm of 

diiderecPciaciaa is chides ; • a dihfcraotia than, oi 

! • i i ; : a - , i K.sis i: 

pOrioraaKi la a caataia iaalaaiaa cyroecc acich dOeaaoi haeeae , 
aocorhic acid z-phasiphats, iaacddap ttaoolerriap cat 
5 a :c sacics acida c f big ' tie 

l< i '< ^ } J i . " p' . , , 5 , 

sued Sates yraaace aaaadrceaeaei .s. 



it Ik posaiOlo tea fabricate; a tissue h^eiog a ai ar prsOaccy 
into Caeioua die f areatiafcac ceils; each aa hone, aertiiage, 
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and: < • , - 

nHti:.b.xjo ii:;;- .is b- ^ * ;pt • -\ -boa- -,<->~r : u^u»s 

yfeich ,ir.3 sc-nicUi'f.''.';^, s a certain si o- ba roaobraap 

Scaffold struct s i cna 5 » , 

•a ahnna .0.00.00.. j . s "stiv^. , - : c f . ' oo;b . , ,. . > s ' ;o bt i rat 

diffwrnvtiUtiisn iota carnj. lag* oat dif icalt . boa paaaant 
itaoention la tin? first to anabia ahf f orantiation iota 



no: snot: 



J I ih 



«< - ■> * 3 < , 1 - - !; \ > i - 

15 achiever: a aignJ.ficact. obiaor. an th.j.a point. bonrhtanlaalv, 
thai passant Ina'antion is significant; on the point that it 
banoans possible to anally a ;n:;iao la to a, ibfoaoatiatad cel.! a 
;Push ;s.a aarti ia-pa, ahiUb tats boea imposaibla aoavara: ioaalby, 

C ! , 

20 paiiata snapa ana the aggregation of cells can fea 

Fat 

obtainioa a bLsaaa iataaa than thin sign,, it anas ngcs.ss«ry 
- , a san"b. lb. 

25 Ohs diflei! -> •■ s 

production ot i a a paasanb inasotian :aa.y ba Otrb. raca taf Ota 
c>. ciLua prat- 1' ag ciia 



t« ; taa 

caiis are prafarabl a at ionr i < aatta mora r ^ - i 
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aa: passage* OX SXXOa,, :aad e?«asG'H pref er.;d>ly of 6 pa 
r ssrs, - i t , ; 

so xacr oaaoa in too m.xxhor orpaxxsyas aataia a certain, 
his Is >e s! ;;o s aioaaas synl 1 - < . : pa© 



15 It. will also ha u.aOarsooad that, thoax shillad. in tha ax 
CXO ok^f lax U.a i.,.-wer lirrXt bsaad. a.a tha paaxaat apaci.f.:aaati,ao 

J i ih Of of <r to v £<>: 

20 ^ otxx . oaaalaao: faxa; odlpmj* xiasua 

or hoax xaorxw) com saa . aha pxaooat inaaxtiaa is . : 

liaaltaal to this « Td<gxa calla aaa bo oppiiod to, far axsaapa. 
0 aaaat, a baaa, a caatilsaaa^ « iandan, a Ityaaaai,- a joint, 
o aaaaiaxap, and too Xiax, 

2a 
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v * r . j 5 „ , ->' -hi-.- 1 

Tha prasent :daaentiaa proviaaa ;s tisaaa \o. 1 r ■ 
* . \ . ' ';;lL.r»:i - k pr^a:.'-- ; . . . ; :y;Hp 
predating fiUttat as besctibad sIjcvs, so that ihasa? i ;s aop-ab 
Irs. ' " v ' o , N , v , , ' N * K "1 v - " 1: 

dbbbicatty in bataohiny tissuse, ;in isybantsbie ayath< 
' ^ ; v s ! . , .« ■ r=i - vUt i i" 

is .-•r.h i : v;- : : ■; . 



and ohbsr co-spana-ita ars intayaated into a aaaydax by acase 
20 j - < , « t 

baventioa a v.tm :-, b.aa an appnaaanca .bbat a syathatie tia:aaa f 
and it la rsaagaizsd that the maaatnci of tna tern ,v csisplex' f 
nanalsps vhhh abua:: ;b.s aabaaraa to by -s .synthetic tiaaae.. 



pnaaidas a sea tint d 



aay x. 
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^ ^ i N * o ; - ^ 1 , the 

- ©raps - f , v - - 

* f ^ - - 1 ^ s i ^.Loio^oo . 

B. I i s id , <4 z£ fed d. is u sad j 

oi isspi anted sells I : Pho o oh : : hot, too ooj 1 -Lo--eeii 
Mheod.en, the in ex.vo alteration of. this rcoffold itself 
heiioitiny inf lonooo 1 i ;s; 5 ... the eeoepisnoa of the ooeffoid 
by the recipient tissosp and ' a< lists: bssass problematic, 
W These ptobiimts can bs aot.eaa by idee oaeot ineeeoPioo. 

*. i < e t 




The oy:- ;.;:<:•. it li s«oe ;u :vi the eoopioo of the present 
Imosmttoo ore easily oesd to form o iho.oeob aer, ox o re- 1 
o;o-ocr .,oo, and is thro aery to bo dooifsvoo into a deeired 



The oyO:thotio tioea* and the eoxoplea of the prsseat 
iovejition have biological :: r: oecr;rotot with rocipieot 
25 tissues?, sect: . ' " ^ *o e ti.;n;oaxob cello, and the lite., 
dherefere, too post"0porotiooo.t oeoepteoee it ret ieiactory f 
and cells ere rodiabiy xoxepliad to a local ol to, for axanpolo . 

30 a tiosoe eoapdeet with another synthetic titOus or too lilooo 
restating lo a coord. .. xtsted therapy. 

. i - * ^ , ^ i _ that 
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c< a mm • Mi i 



cc f:i : ereir:;r. :. ?. ::.on can .hs iivMcad ctear the eymhctic tissue 
cc the eocpics is prevhstcoh hicercstsesbcp did f e:e:ey::deehlos 
ics o * * - • - - - - - * o , >\x c. a 

, t the 

c caches ace rottsci. 

,hrs;ebess effect sf the peeseee is/vceP^: dsn is that the 

ceil icp:hmtaCiem O.f the prasest: i eseoeias presides: a 



The present invent :s 00 eroeidos an - 1 - d 

of 1 * ip< 

which cannot ha considered as : ;a U sit© fer 

etc - to. * pi c * . \ pc-o.x ciosrr.io 

l \ \ >. " 1 a 

£ * N -v x i x 1 i ' 1 N v > o, I 
hut & Is e ceils derived fx era other pact . This spa t he tf c t isc se 
of the proceca in^acties tac biological ictcpccticc. and 
actually works in .p . thftrpicc. The synthetic 

talssse is first presided by the present iceerdioc,. but is 
cot 



VK>2ti«M»UMJS 



a 



ialnana of fcba prasaa;:: Pnnanti; 
v t o ,> a&t t 

taaa awtdatie tisane can da is 
:nat cataaa t iana 1 1 V sapast-ad , 

"> N a - 1 r a - 1 1 nl a r > t N : 
a ana as fabraaaabia, alanna-nat 



nadaoai* iqiw) i b added., Tha nantbetio tiasaeoi: tbapreaa 
II v,. is a real •>. n v •<■ t , » ~i-*--< < 

" £«Hs< Thus;., tha paassnt invent: Ion is aignia leant! 
aa n .hv- i.ybed f res* ef-avaanl^as ai Lnchn d^na* . 

* - ( • i - * . , ; 

20 rap i\ K , % , , : u.rria Hn % Eikm 

Snkarai, t . Oba.no ! .• , J. Biraaaaf ?^t«f, Rssa,. «a;35a--3aa 
ZWt, in vhlah a call shest la prodaaad aaine a teaparaiu 

+ >' b . . ail s beet qja 

tenneanaa is iataaaatiaaallv appraised dna: to it a aaipiaali 

25 ! !o«^v*;i ,. a ;alagin shear, abta ..aaa ay l:.ha:? tendra qae la bsapil 
li\ '.t -oJ= icrDtai; ; , * - as-. « , • ji;. * 

r \ . ; < auea aa ^1 n-i % . a' t sshae 

naad to be assenibdatb fan asanpie, sand a arable ia aala- 
by t .:a randan* 

30 

! rvenr bag doss not a aqua a a a teaassatnre sa-.-aa-a c .adu 
dish QfiLb tba c«.si sheet lasabaia^a, Tie? Vi./wtr 



Caspian is nan ily f orn-;S;d into a oontoacti Is; thaon-aUpianaiona 
titPOP. Thnra is po tpaiatanie in ins wo?:Id othaa than th 
aaaaant inanhtion^ whiah oat prsducs a PPnttaotit 
th.r^>--d:].rsen:«sion:.n:.i:. aonguaa having ID aa anaa inyarn ^iihon 
5 . n: - \ " - i 

iaifcsr «pya:oa:aa;P:nly ihrna aatks. By adjusting eoadia 1 en; 

n;t area ► , {} 

to a a snisnplaa dinning a : n' 1 ^hich ; ■ ^ - ) * ■. 

^iinip\:i«tion f ara; as balding ar : : ■. ■ • thn eonpi~* 

i <n p t , 1 - - 

f or :pal t ab -.niy p-n - > 



< " n ' v < , i antad , 

tbarao f i ncluclp t issas , eel .! s and the 1 i Re , Trn: feiol og;n;nd 
integration papabil. .lay with soaanin:aiina tiasaan y calls, ant 

a t ^ x < < 

pnipjicsl test, staining at a tar:.og:aa;i na r a-; s nr the: ilka. 

1 ; for 

adjacent t issues in anted thay ars inyd onps : nd It vnss not 
aaaa naaa-sod that nonvatianal .;yn ■■; hat in; titsnat ha^s; tta 

t - ' - »' - . X s s < * I 

;. nv. j > « ooo.-;rd =-a § at't-ii.i:o ospahi^t-, o.i tn c-rg^r-i^, 
and Mr ; /ss - a aaappansa an Ink ion until o t > ceils 

gnthor arid, raganaaata, Thaao ^ - 1 > i \ - 

\ < ara not Intatdaa ta ior a <■ - ^ i a- nna,. Tnars : or~ t 
i;: dn - i bo 

Tha fololaginpi intagattiop aaas-bil it.y aafearad ta by in the 
£ - p c ^ ; i hi Jai t \ 
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tng r , f cast be 

rnn^Oorsd by an .In rirno eultnOine; es rsy Onto rigisre £3} oith. 
a tisone snsofion >■ . \ a C&tfiiago taction} , 

V ^ t< ^ , " ' 1 „ ■t.-.;t>.j by 

5 o e - ^ 

« ,v ' ! i I necrosis, injnry or ibe lias, and ooeMnles 
t r 0 r eo i r o .1 odd c; g , o s t. o : u r t h r ■ t i 3 , oo :. <> ■:•<: h i\d rn \ \ n ; j ;: y , 
iOdrootaOie £ : r.act.i;.rss,. oeteonoeroni;s, eertrlage irrjury,. 

IC degenerotleoo meniscus degeneration, inter 

15 cardiomyopathy, .hypertrophic cardiomyopathy, od.Mted phsen 
- , " v . ! ~ n <•* i 

therapy of the present indention no/ s>ss applied to a 
x - < . o. * ^ ) , „ j ■ < < it > 

as long as yagene^ it ion os s tissue inyory is : to goal- lo 
n specif ic: odor "toe op, a dieoono to on rear, at by the method 
of the present invention, in ird .ran;: ahie heart far fore, 




Oh esod to re in, tins toons t';- H -- vi,;xit' or 
'do:or>o::\t :u:of in nolotfoo to a oe.rtrin diseeoe or dieoreior 
: ; d> - * * ; , o frsa 

tins 

condition to occur St a reduced ieoei or to On dal eyed. 

( . 1 f t ' >■ ~ , 
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aatir^gaiarhoa, fa aasd he re ir:, the xo:oa ^radiaal thss.apy w 
refers to § taaoaoy aaiah ersdirastass fch-a root or cause of 
a pathological paoaOSiO 7 Ox :: ■-. La ■:■>, wmm a radical therapy 
iads • - i , a:dxd.p > oa. r« > as 

a of the d ' so >: : :c , 

da aoed aoaexn , aha tans ;lo alao - - , * 

to aa 'd:aax;n 0-5 Tax: t aiaataoaxtfO The tearx 'faaogaoa i a''' in 
raifiitios certain diaosoaa > < ? 

10 or treatment at ooah a coxad.tiaai of tar a tdaaapyx 




... o - o f k - s or 

caaaaatioo a ^ v < < v.., , V 

iofcagaatlan, oaf the like* - - s u , , j \, 

; •■. o id q s inss: taat 

10 cataaaailular aiatris; in a tfaauo is bx<do-:s ;.;a; ; 1 y araaofaad, 
t . > s i ^ - : ^ ^ , ^ 

not baaa proaidsda xTarx,- tba synthetic t.iasaaa ox this 

mbc4 - o C , 4 i - ve a a .1 

i. o area ox tha a tract are , Furt. h-?; r , too pa at or ah 1 a ea-haalmoo t 
ft > i tl * tho 
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I:n ooa 

sab;-a;h a.ana, the synthetic; tiabbia of taa present inasat tea- 

- * : - that 

tho ;b:>r:aat campatsaa':; a ossdl , ban: :• a; .baa v, a Piph botaaity 
S that ih-5i danaity of S^OVab" at \o. 7i cars, i iobllblod las 
issport «st Too prassap laaoatioa is iaaaaotanp 00. pda point 
! * N " 5 s that* 

dap...ora::iaq ::do ;a: ;aa: 



j ■ ■ 



booaba tho U\ j ^ ad -a r 1 - - o«- 1 . ', 

"'bobbb aa : . p aab: oil . . a", and bo,aa:nbaat tally ooataib . 
SPOoP that coils osd aaaa. aaaa:; daaiaap IhvOSn tbo colls srs 
itsbludbbU ood also any oatar aoasaaoao may ho ibaladsd as 
IP . > I.P daba . oso.sk " haaaafol afloat ihbxbia, - ^ \ ~ . 
bad ••; : ihbb 00. iop:asaa:atb:ah. f sras banb.d aadataitaad as saaph 
batata * Saab soba tamcos which da oat aausoaay harobol t ft eat 
aae koabb to thaaa akiilad la Ida a.at, 01; aao bo biabbLasaad 
by ooabactiaa so assy tost , lypicabiy,. aach aobstaaoao see, 
hat ! 1 ^ » ■* i j x 

bobor aad b:-. taa: Hints try, loal aad brag hdatblatratton 
iFDhi or Pbo 1:1 <a r t > o taaalaed - boll. - > , 1 

a ad " - .. . .. • 

1 * S th» 



: apprspai.ato .ratio sdorosf. Soap an appropriates ratio of 
coll sad sa aaaaaoaii aalas ratal a la into -a da at 1 hi to a baa a 
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:. . tno ■ , •. , . , . . . * ,•. , . , - , , » , ■ by . ao oat- > „ 

biooK'osna call and an ©Ktracisiluiar^strix, tho ratio bo t^s 0.0 

o ^ - •• ; - - , * •• 

Ci\vi ror^r.i: sr "ho v .n .=;i"o. . $;osb. ;o.o. b^ 

«. o vn OH ito iooooboooi to > stood* Soon, a 

i 1 * ' ' ^ > i , cs:n 

' oobboatod by invss~i.sat.iog ado aoloba of - cell o? an oroaao 



to 3 rot:: boon known.. Thoo?-for« 
p£ xoldes a tDtsI? new syo hmi * 



tsceiorobivo on extnacoiboi ar aooosio ob.bon foms id 

' ' ^ ' ' > I ■ 1 

vi.-noneot ir,, \ -.a.; r.sc.ln, and; « lion,, ; . i. p Te f orobt 
that Statloty of: ontrsno i IoXa>: a:at?oO< includes all tho Lhbo; 
ingroddonts, and that nosy am intogrotad and \, 
f * i , r * M i < ; 
is duayoasod ocrooo ; sntirn body, toed a diatributic 
has a al.goifioo.-0t alloct oo too ooiol: that coaipatibiiit 
aroi ■-;];:: 
n P =sr*t*? ooo u L , - t 

obarnotorUob to toot ottos loo oo 



sal ",.=! 



.t 



Ilka * CftSt&TSfji&t&d to boos a fu.r;c:tioo io soo:?ooisio.g the 
Molof tool ioiogootlon oapobiiito with I " •< I v 

P o d , r s 

1 t«t ' : s " pool ' - p ;.u.:: 1 

5 4 5;pp ' 5.3 th - 5.S OOSt i ,. 

It Is ooosiborod tbo^ ^ ' . , - - stofeilitv of tor 

o:npl:;ov:oo:o.o.o oxo ; p J l * o Od .p; tiff eor-nt. . 



:• 1 b - ' n 5 ~ 

OitOOiplotsd to h2?e 3 function In oxorcioiog too biological 
o I y with thus $ - i i t o * irs 

tto . t i 

Id.boonov do; ss; oioo po:o:Ltionod to he dbspxiosod on & surface 
of too ( - - 1 v.* :: r compXax of too ftOoOOOt. < ot :loo. 

* < K < A , \ t i » 

top I .0.1; o t i o o a r o s o 1 f .1 c. a m: I y d; I. f f o o on t , 



I'S tho \o:o: :xx:x: .i -xxr: :: .:b;x:;rO, it 1.0 -or.k: >:;.: ood that 
to position oxoxooro.. la J s.r ootrtx uood 1.0 too p;r$is®3Tt 
iooiotioo 00 too ovntbotio tissue Ot coreplo^ 00:0 bo rosdolp 
*o , I, U x t , . <— the 

pit toot j.o.ooot loo . I t is? also understood ttol too pontoon: lor; 
• d. ■ -o ■ c; rx. tioitod :: :.ld,: r 



r rtol % i nob odiowot r it is o::d-;; > onaonn 

to ^ ' - . O'- - . - 1 - - " ^ O* ' 

intention to bn ^ j. tooiOiQOlng eotnocoilular 
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sasirli late aaoh & dispered stata ¥ae i^pDBsifele i 
e S3 no? n I i s as. .1 t yb t h e t i ™ t i s s is e s , I t i s imh e r o t o o a t h ss y r e s e .6 

' o' t X _ 

§ In . preferrs-d gssboosj eeeb ., r;xys.rdin 

% 1 v i 1.x pos ed - ! s. r: 

- ' x lis ,< •: e:>:episxy ■, . disniribet Ibb i I 
isi sgv tve see t bos:; et 1 essher^ co^ynxcoob :osibi e is brobhnoobol 

18 distribution densities «m < {)v ~* v t i - ,« N\ 

1.0; the ihelb ;>.:'. the ait,. h.ir exaep ho :hn::ro.roo :noehob,o;ta 



disstribiitiooi densities; In aey t*o sseeticxoi: I crrt srs oxxiopssvoo 
tius rauio io » vh ,\i*df l i\o \ <^ i. ist-vo:. : t< 

fesd i <• i , •,< i [.5:1. It i4 

oid^omnaqoissis test attroicellulet jiiatrix is nonif o;o^lo 
bisperessbb txeterebly, ettraceliitsr matrix is dispexeec 
•ooihotno; r. :i bU y oou ohorsy die It ,i;> not IJxdted b:.- this, 

I:n ens snhond ionoot sixt i;®cel iuiiir jeohris; poisitione; 
x r. the prsssot l^netiox: oaey iorclebe eeit-sgoe : , coIX.ss.ger; 
* 1 - v\t r> , | bttib or tbi l.ii . < 
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•seee-ct e; Vivx? f avsJ '10 h tecchy «> y ^ e a 

svethotie elsece using- celts of etcece set otltlso the itssees 
eifchoyt esiey eO IsMruirD rejection, suppressor Or tiis like, 

5 - s - * v N > * " , k >^ Id. 

ties efethetlc tissue; or seeplee of the present irreecttcn 
may be stem cells, odddcreerylsidoe cells f or tdrsy may include 
both.. In the preferred osiiDdieeet , the cells incleeed the 

10 t < t * « 1! > , . t o . , , ^ * 

- s - , x v r o ,s r i 

such s s a h-sari. 

IS ,.. < 

■i 1 ^ t 

or re y be- sen creeps 1 dl f reeent latioe cells. 

eesey Ins of oho eseenoJyyeei Co i is oeee in fchspresent 
2 0 ieeeeticn include , but not .1 lei ted t o , bore rc.rrre cell ; r , 
:.:;<;] poo yt«e : : yn oriel cell, reediest, ekeictal meeele cells;., 
e.ad the like. Examples of mesenchymal cells as s.uesd herein 
ieolcde else cells etc ever tram en sdipejrs tieecsy siojsrrslls 
^ - i > * *. 

as 

In ths prefsn • - , neMost 

d , ee ere cells d* lee 5 

■111 to as sertologous c:sde by yei;; g eetciegeys Cells,, iyreene 
ceiectiee r-aokione ran be ereeetted et ,ot\ . - 



ItLtsrrstiesl v., in erolCer oeeoeireni, the coils ee 
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OOOd - sot bi bd.s drx: ^vs,;: fv< Sisbjgot to wliich 

r,hi~: toyntdsdoie I i -err: : ■' : :ep I s x is ispplied, lis aocb o o t 3 e . 
it v , I - _ * 

■val action react ions, 



oho; ayoobatlo tisau© or. ce^ploo s| ado prosoat 
inv'eatieo ooy Pa ptowimd as a drug, agtoonatioely f the 



5 -vr>' 1; — «\ * ; aooaboo:: - b< 
for therapy, oiy a aioy:aioiao a-ay 
s:vS ri rhe i 3 pa: cv aay ^j:u 



s srcd < < , ! 

. - 1 • ^ eel Is, 

. ■ e 

3 a in e ■ ,' % T In audi"; 



; . •■ oae 

colls and an i^ptar;teoioe sire to bo targeged siser reading 
the di nrl ■:::<?; ere he ; ••: i n r 



In ^r:c:.r.:.:. eeboajreeOo, the eyatlarfcie ^* ot 
20 - th- :r^??".' 3 - a - . l_« s ;a 

ba tela case, t: he Larai ";i.se.i ata ,f aasaa.a On at toe synthetic 
tiaaoe t55 detacbad :orer a acafdbaiab 8 support, and 3 cuUure 
mod lass need cultaxe. 1;:.' a gyothaclo tela is 00 of toe present 
ioooeodien is s;b::;r::an::.bb iv frea of oaataotalsg .-soch aa a 
25 ] . , s n 

aaaatiana after libertarian, aooh at itOiOaa rejaotiae 
etaatiooa,. J •: f Oh • : re; tactions., and the I i te . 



3d lie ;s- ; = arr, ~e" ' 0 ■> ^ ■ ; , . rd rv; to 

> oetd 

doa-aoer, the s.rsa is net limited <.a this; range sad re y be 

smaller then Iamb or greater than bird . It is understood 
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1 >N ° - n i> that 

a * "* " • ' - and 

it is not limited in the aiz^, 



S ' • - ' > : 

to s spattatla. tisane typically ;ransn.s that tha syatha tic 
tissaaa has * thlckaesss wr r pacapaiaa a sit: ranghh aul f iciaat 
to \\ ^ a >' ,o a which f ayaidvasic tiaaaa as haplaaaod- 

10 i < - U j y s , ,u iea about 5$ jur, roc: 

^ * v t [ i * S < ?/r 

11 " ^ » 

isi \ having a cbick'jsss of 5 -na oa graata a aaa be paadaaad . 

M \rna iv* v , ?tac.h , Vno\ v £ , I os 1 ijs, it: 

ra * that p oaaaattlal i%atnaa of tha present 

v . - hhat a. Ih^ii; or a -> * q any thickr^sa 

IS can. pro due ah, and the tissna or ennapiaa is not limited in 
the ciaa. 



synthetic ti <n;:ua an i _<-sa ®y providing aa:ch a 

1 ' s and 

a thexapoacic apaat far providing aa. aacailant aanhitiaa 

Lofaias , a abtahnad 

Tha acafhaid-dlnaa -pahna. .; tiasaa of the present 
iaaaation aalaaa § i&aa ant standing paahiasi with tiolagiaal 

i..-aff.,ld it^-lt ih^pU.- th* abs^ce of a -ai 5 the 
hharapaatia aa'tact is noapanrahla vaith. or asoxa satiafaatory 
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^ - > v - _ 

of i:npl rd;en cello I;'::, the ecef:;d;d.d, the 

5 .C , - . ~ * ^ S C : 

:eiiciti5:jg i el e-cceti on » , the iiccsptsscft e£ 

1 " ^ < i > - - J , + - \ - - " 

pz;:-bim'is csn foa -::d •?« :1 oy ;:h-; : ; peeeresnt i s-w&n 



IS 



: ot the eeefe 

m a m i:: r: ■■ y to fore a threo~die ; Beieioeal strocdoo 

■tem > i *i ^ ' * - , s 

O - ot Liu: synthae :U: tissue o ,d the - i \ \ *>\ of % 
immtion shoisid bo noted. 

Ode .synthetic t.:ceee.;- ^et the eooplex of Che pcese 
>n hoee tecd.cpcO:;sl let egrstion with eseetpte 

op. iT,* iyysi ••op.;:x:;;t ; ere- ' ■acoseteeos is isstiafwCtOi; 
s a 00 lOPi.lably sijpp.lt to O t.OOOl. oitop, fer OSfBSspl 



a tis;e.;e complex velth ereO'diet :ppeoe ; :ede Liases 
rssyttinq is. > ^oee cccpcea thorapoo 

.Mother offset of th.® poooent is^Ri 

^ e „ * 1 v y, \ 

cs the coopa.Ox Is prceidsid, eltsrxstlee.lv-, did 
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c'ooplesp. and thersaf ttoo th© isyn that :1c; tisane or;Ol/or tit 
- s % \ s^w I. 

Ktx Lh~r ef ;V v - p-o.; . ;u. - ro-^rt S > i ^ t- ^ t ; t± 

csii ^rp 5 a".t:a : st ! \\\ ;„■.':.,. o •'.„:" provides 

for 



IS 1 r . o-s 

> products riss pi r -7e? bss i t po 

to provide a SVothBLio: tissue or w ; c > - < _ 

To rak-sti ? ssii - r.^rtiM 

r . >~ b > o j s 1 > I v 1 c rr ro t i «. ♦ s nti , 1 u a 1 \ v <* - v i n t , » - nation 

20 t i x , 

- if i^entdor, but is ;voi: poovi,:;ted by o . 



■:,h:< : : : po.o ov\ avarp: io;';. poooibsr i 
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tba synthetic, tissue ten Pa iaproa~b pa sr; estate; ehie'h is 
not tcmaeat lens Ply eapeeisa* 

An ext.^css:I lu].-sr s';.st:;:i. x csr-s oail abbeaipo. meieeulaa 
5 a;aahso flha-taeePie,- ^Iteoneet in, or ths li ke,. le Pietributad 
a~ , e * v , 

— * s t * ^ in ' ^ * > > > is 

localised on s soixbs« of eaiiaee colls; which is atPacPied 



10 



IS praeeat 



' - } i t the 



at eel: !:■.;;;:■;! 1 J. alar sitris etettt cells, . ibacp tb 



1v " v. 



a 1 1 isiplact tee met lux! without ;s eoaifotd has beers, 
scpeeeesd o\ A., v "e:KHo M. , Xanr.e C. e , K>e: e; „ 

20 Sakurai Pkona T . ,. . . Pio;»cL bata.i: . r-e,., 45; 15$~362 F 
i.99S f lr< 'witch a cell sheet be etata csd aeiag a tecpecatcce 
^-ei eallsre dish, i-ch a acll sheet eapteearieg 

becaelqee < Internationally , i * to ite - o - , 
hoae-esp e single sheet ebtainaaap this techsigae is fragile, 

25 - ie \ th a* r v it t: v rd 

i i iraiitj sheet 
seed to be aasnaSDiach bar aa?aalhe , loch e a rlbci: ia salved 



■■ not ssqaite a -a a. 

be + * ' a^ . ; ■ as 

r to lean; into a ooafasoblle th.res™di 
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tisaaaa The to la no teabirdqua in the world. othar than the 
«eaont invention, which can pxodaaa „ 

_ or- ra * - ;> 
using K:-cal iad ilaodar anlla, oaah as ;ra>dant :n:oaaa«i oai la, 
at about tbros? sseks. By adjusting aondinnloos for aa:alria. 
production of its call, it is paaaibla to pxodnca a caaaplaa 
. ^ j . ^ \ a n 1 . - , so n - , - ! i t t , , > 
oa holding » toanax oooiaa 1 o triad, so;, si a apaoial 

in&fcrujEent * tb:;*ra:ncao8a too paa-anai inoaoiiao ie OO original.,, 
epoah-unjaking - ■'oao. - f - ■ ia the OOaxt for reliably and solely 
po r:t;r:oi:4 cell ;b:;pbaaaai: ion, 



a: iane, bat are oat 11 at tad to,- taenia,- bleodneaaali 
&nd tha like. 

In ' " - a - c 

si the prasaaat inaaantian has .. 

Daa to oho dliat ion/oantaoction ahilityy lb 
c tisaae J a ant tenia for neyane vhaea a?q:amd m 
iaaladioia, to;:: .o>vy;y taaatiy ra.ua:: Le<y and tt 
at ... . ■■■ ability a a a: at bo achieaa 
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In o prober;d>b s oo;bodi:n«n.to oho swdbetio tissue 
-u . , v N i i 5 i < p - „ - 

o all three ; , t « 

prepared hp cojo^ontop^od not.hod s , which hoop fe.iol.ogic 
5 ioinppnPion in dioioooboo; to ssss degyoo,. doowoOf 
tissue hnoing b:poiog,uool in toorat iiHS in nil. t I, ■ disWiOio 
< ' ; • -Sir: 

sdos synthetic tdsnsno of tha profsnoot. :buniotdno hon biologic 
iotcgroPion in * three dtoanoiono , too tioo 
1Q > z i - j 



1.5 of ^o > . j n t oloctoiool .inPngrCt iorp sp 

p.r eaonoo of introceiioior n.P:n~al dron«docddD.rl f . and the difc 
^ s * ?" v \" - ot s\»\\.o rd oo .^r. ; o n-r. 

■vv.i fdi » H. .. \ •; ..vvusc" by :0. :>.:. :s ; :n:; int. ooosil lolao adhoKdoo < 
ippl pr.fats n . <.-....'■■ • : 1 •> c;o , _ 

28 r*o^n n^ <>:w»^c potent: Pi _ 

Irs a proloroolo * t syotnotic tinnon 

th-s pvfto^;^. „:.v,r:f. s. an ho,- a -off i oi oot KUw; ssrer.qth f 
clinical appiiootcSnnn Ph« sof fioiand tiosoe M:renuto f 
2S clinical oppl.ioot.iono vcriass depeopgnp on & side do wfcj. 
I •• con 



>n \> ci - c > r~ . ,„ .oc -strango 
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be adb^otod ss necoyssory. The presort iroa;ntioe is a J. :ro 
^ i- that * atrrrp|th csi- ; approximate to he 

high or. how relative to that of r tissue to bo iopioabod, 
>■ ^„ w f - x - , i - * < v v 



^ v * sobodi.Troot r it is - * < v ' * >> a 

the — , 



for h 
syntho 



this apothatio tisguso which oarmot be proyidad by Oonwstipn^l 
porting ability is su s 
t'haf-> »hor a tioroe is picked .;y o :. r b <5 ; v;c.:0'^ heviro; tips 
of O.y to 3 M« iprefeoabiy, tips of 1 to 2 m, and mors? 
preferably, oipo of I id , the tissue Is oat substantially 
dsstxapad, Horoj.ro- ahsthor bo tissue is not orbs t sot lab !y 

tea reaped can be ?i.t h oyo s „ ho t coo 1 abb.;-;; I 

1 ' ' h > c 5 s o • fi 1 the 

^ l < and 
;::c;Oi i.rsd.uq that water dose not. leat.. hltereatioelp, the 

^ ' h ^ - >v« * x , o bo 

ooofimah by oot bsioy oesttoysd when pioibod op hp fiogers, 



. ~ ■< S- tOObOr-, 1 ;uyOO>OU;. ,■ 

ial - r . sod r bo 
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lite., Ths oricf is of ea.LIs con ;. ;s :. nod in tha ssyRtisetiC tnbnaae 
of h prssaot ioocoteo:<n :i.s not sffectsd by clinical 

application-. 
5 >. < ^ , - „ - - 

* N > > ^ > , the 

sv-fithetlc tissue can be tasted by d>o:;cr-nhn.lan dhocher or 

* ^ , ■ an 

v v »t is; 

id i ) i ■ ■< 



inqradiaid: on a . , v «. I } , etc . ) for 

snai;:n::aird.ag as: groaiaa the cell., add ad Iddhi a yotluosri a 
X- v. v * svi:: :: , dde ECH synth-ssis poomotiog * hsa bean 
v * - o ' , ► - sr:M::o 

20 ; • . ' - , • i - , 

pr:^v;:ir:g an an r. includes .ascoobic aoid ©o a dsrivati^e 

- - S > ' - > * 

a ao.lt thereof, ssoorbio acid a - phosphate or. a a a i t thereof,, 
h-asoorbj.o acid or a asb.t thereof *■ etc, Jo, The oaltnra 

2S srii s * acerbic and 

c^p'^Rico. the v i ^ , ^ sij i k - contains 

30 which noo\io„;s at lessor S , I rdh abfcso prepaxatloa , dacorble 
on cd , t s; prsent at a 
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- x C > .l . . . , . ., Aa-acbic 

" " ' l N ~ i £5 

prsaaat st a caaearb;raticn of at laaat {) . x red sfta.r 
- - 2d 3* * It acaTCS thai 0 ., 1 v a.a ssre zzcc-z a.:. &c.id® h-ix'/X 

S - s- 1" \ - - ' t ? <V s'v 

to 1 . . o c | ! . \i , r 

CCpaaa»rd;at ia?aly ID nq/mi ,. may ha sul'fi.clsnt 4 

Aitsrnsaivaiy, - prsa>ea.t taasMaaa; v t \ - b a 
to .. . f ; ?. 



acid a-yyhaapaatc (HataK w Sskoc lab , J.. Call I'hy&l&l * r IBBI),, 
% 3 B- { 1 } - 1 6 3 , I:; i as pease sjt ina antb aa , by abdlag s. & t less t 
N \ ! s < o ^otb- " .,- a s ths> 
prodactlaa af ac act raaai labia;: raaaric |c prasaoted, lis. a 
20 : ° - N , Che .raaaltaai sy::t?:>:*tic - ^ - coa>pXaa is? aa;,da 

- <\ \ <, 1 , >i\ n - ' •sasy ta be da;;;:;ahad, 

r > - , » - x c < ^ .-. 

raspoaaa to • Stiaa;ias ai d.«taci>;aaat - Ha:.;; ei a.'L doss net 
dtaalaaa that tba aulcara in K:ad:.5.uc. ayciaaa:Ca;d valch 
25 s.scos:bic acid caasa* yyc iiaaa;;a to ba rigid a ad thaa celiac a 

act aaaalcgca ;:a? boaaaby aay tb<;a;a:y f a a;ap;a,licaat dilfaaaacs 

i , ' ,^»ct, ; 

30 ~ * fax 

x ' - ' ! - i i. v osa of 

bhaaa aahaaaa local sycttatic tissss fraa aaaaiaya;;: ealtarad 
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ba i - 



■ of th 



u.bs oqiian t. t, i ss ss; -a out ra.Ct.iOfi » 



prtssni: at a cone 



'- At 

;SSt 0,5 afid st ] v«a ; } 

It otio ;>cKbod:iins:-." of t present in>?^fit im, ths cell 
IS ' ?, ;.o r - i 1 *> i- u - \ - *t * 

C«?i Is por i csrf > Th&sa conditions :;;ay to. tor oxaaiple, 
applied to OyoiU.ur. , In :: h i. ■: csaup prooo adiy, ths; EiM 
3jfit.fiOSIs psoSiOtifiy. ?soy8:D.t y t iiBco.fibic otd-is arid K:K$y be 
pro'tiood at a otottsd;.r.;ttion of ;-:f least 0,1 &K< This is 
20 b J v - - 1 

cass. f if tdo - s > ' 1 ; , - is ioc >:••».•• . a ' t tissue 

' - ! - , • l , • 

x ^ \- i ' it ;ov ( . < < -\ , a:; \< , Matrix 

is d^osseaSOO bfit tit tol.i-s uppuioUss abi.H.ty la :;;,;.;.i:uii.::a; . 
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ean i a in 3 % " - sxe not o -.s M 

pribbidei; >;a.a,, filling ; rypl^bJmoTb: } reinf orc&Msdt , bf»l a 

Th?2 y.t - - t ► f i , > v 

«M - - 

alio-wf.i bid ib>r«M; lading irvducbiofi, ^bicb s-'ilargsss the rang® 
Of - " *■ k <• 



perfornr: r. sestment by covering - abo^a- dnsor ibbd f 1 + 
biois. : , rsiplacesieriy. ar^d/or aovivrsge sppl Icati orb o Thus- f the 

applicable ^h:i,c;b nbfbbb; b« achibvad by conditions X 

Iheralbre, if; id© abi>?e^ -■-beacxdbad soneibic 
aotoodijiient >( the ayatyeblc tiasoe cabplex of tb.a prsssant 
iiW^btion is: rsaisbbnt to \b.br: : fi/com : ; ; Ion of tba 



basnt., tha synrdie";;. 



a." :.:..:•••! \ .: nig 



V-it •«*-b)tM2 td 3 mm 'MM 



I;l CoCthar praforahla acbobbaoot , baa synthsstic: 
cirusne or eaa;pplax for - _ _< - of > praasmt ' s n a 

5 synthsiSfls proocbiag scarce. 



1 > o:s: 

aos-pisK for relr^fcsrosm^nt of the praaoat. brarorbabaa oaaprbsaa 
a ceil ysibaabaaoao aali; doarvaai , x aa:;aa.i to ba r; aoa tad 

;e . g , , a bliSaR) . boro prafwicib y , a oyatbatbc tbssao for 
robofa^oassso t: of the proaaot inaacdriDn comprises only ''a 
coil ps j Osaibppopa^-- cobl} doricaC from an sobaal to bo traoocd. 



15 a -* for tao tdsoopy .4 p 

i 'aaao ...-;n iaoiodsp for oaacplo: cartiiaaas full t hi cbn.««. s 
is* > , oaobiiaga partial h >• > -s 3 bolacyp 

'.ob . rJ.ci; aobooarthrb tic ; acniCCoP i n y ; llpacoat 
injury prbroab::: iniiirp aaacoar at baa tsar., biDlopfcal 

20 , id a £ or j * cccyrjC } j x 

fparblcolotly, chroaia copray, a-oava- ::al i=a! tsasp etc. i ? 

* ^ ' OP, , s l s ^ , 

f ■ < • s - rs a.; ! ia.aa par; pi :aa racing! o 

otic ti i s tda 

SB life®. 
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a portion for rcp.La :: s :;;•;; r.o t yp i H y morrow to perform 
0-dooldo;Ko;oO or oorotoaga of ?,n si; f sooted pootfoo 00 oocOO;Oary f 
to position. - syothrtio iisroo or coopboor of - prooorb; 

- >. i * . , 1 ' to 

' < " > "* : * i s 

to fill e>0.11o, ToobrO;.qooo knewo in its art coxa bo ooofofood 
and rood , Too ot Op O £ di ^Opooioq Oho oyoibsi ic t i s; or to coo'or 
tbe portion, coo t oa.ro!. sd sot ooiog o ooohoiaoo voof X ooo^o 



f .:: or; t ho; :;e i '.. . iho rof otooo OfiO.ro to OO pootioolot OOstOriaf 
s -i ... ofiiodo v i- &>:•: , ;: I: a after operrtior, f bo looor limit 
o f > ! baa O;; poot f OOiO . to at In 

to j :ase, ot i so, ^ ^ s«; :i rhar *- v <; N t , rs o 

prtbarahlo tho ryrrohof io tio:ooo . If Oho t Li<ml3 oof ticlsnbly 
\ ~ * -"o^ j.s 

not 

p : x rt x x.i ; 

iovoobioo io ofoo charaot or:i ::oo to tfat it is oasily ooodrsrp 
io .oof. dootaoyed during so aotoaj, OrootJOOO w ond Or; io; i.atoo 
o oorgory dao to it a .iooxf-oorppory.no: ability.. 

kidooy.sp. s boo . Io ardor to rotoforco OOOb o ooq-oo;; pad 
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V&tbiC iaasoaa aaa.ia 



Tha aetata, tba reisif o:rCMa>3r;:t aaahadaf aba present iswMlti 



^ t, •> v.- \ y t r 1 a ; a ^ - d s a !. : 
e a ^ io - «, tj- a.j > 



arasaaa;: ifi^nuon ; a ayntaataaa i aasaa or oaspiaK or tn 
aiaasal iaaaaatiaa ia raaaiataaat. to obblatiao/axMatasetion. a 
U'aS abOaa-abaoca:ibod a or:: :i oa . : a 

inabaary bat ara * limited tO f ah 
paisatiaa a:abian af a haart, ths aont a«ctlaa of a aaaola 

Mkd ths lik*« 

* 1 ■ , ab 

rairrbarraaaaal. aota : ■ he prssest baasaaalaa, 5 :aaat:bob! 

al.Ssaa Or caaa.Lax of: :. aa ::.::e-s;-.:: iaae.r;tioo baa feialagi.Ca 

* a . . ^ov :> 1 - 1 a a . 1 * 

f^t aiCaS, oI«ctc;cal ir:Uaa~;aab- a f • ar> ~aa : J oi *r oaasr , 

» N < , ' > < " ' a - > v i 

ibaaa ? lad i 21 di^s >ru 



x i r- 

Li ia l.ba prs- 



aaat inassat lan 
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V::i : :{ b 

Thiers cagpr:is€» tbo stop of cut during & csb.I in tbo prooeo- 
* o ° b'-" n i . ' . v x- ; -v\>\j I 

m < - - , ! ob 0. t b *p.s ! 

5 . i , > r 

etc.i, sb:sch cannot bo oobtavod by coroo<obb:;oo.i ovorsob O: 

" prafoorsbio ioobottooib.., , too : 5 ^ - • 

ssethtad of i - - ! „ , o» xo > .,0 th& syntbet; 

10 tissue co complex of ode ooasebt • o. .-o: ..ao is o-:r:.vcc is:-; 



ObvooSO; side oibo:boo suob as boooo; ri^;.,:; oO^ootioos 
: * ; ? r , } - ^ ; - 
IS ,, * 

Tn aniith-sr: prof arable «jsbod.i.pent * bbo portion is: a 

Applications? tor fcbo tier apy at 1.1 ir iaa { ho prooaost 
SO taxation iaQiado,. for \ „ ; caatilofa fail thicknasss 
tajurv,- ooraii^ae partial injury; oateo:;ba>adxaii iiviuay; 
oM.oaooorayis; 1 I . iss^iscyB ial - U.asaoaat 

injury baioooic iolory, daoonaraiioa ts«r,. biological 
aaooooOooooa far :o : : :oraobnroatioa ;oargaay f aba . ) ;■ rotator Qi.ifi" 
2b , v - : 

balayad anian; faoaob.on; rkabaa tl aooaab:* 



!oo;rr do<;a 



Kb k s brsat a specific „n - }„-'■ i i - < , or caaai .ion 

a > n ^ . fchs 
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sking basa.si.bls a tb :. \t :r .ab w| 
aaaibbl laab-daajba , It has bw 

f " IhsS | rassab iaaab; ti ; a has v. :- 



J ... . J, 

fchss i 



-at • i Is f »B«n g hsiirt s - , p < 

la _ o v " •> ^ -~ "i TiiaM ^ N "^-b„ a v ,-<\i s 

r.ct > < lfAb>v>« 

aboaid bs treated, an tapa:a;aaaaat in ids© condition asa be 

v - > f C'T 

,\ * i or the li fes * In the case of be;:: a,. , La-pi-aaaaaant 
is the esnditiar* can he dat aaained by jsasaa is.ri.ng its atasiapfch 
a.r by avaiaat i ag baaaa aaaaaaa aaa/ea a baea sebaianae by a.alaa 
La \ : v ; babd, atbsca 

Of ' it 
lb possible t.a cvr emane an i^pboaasbMh;: ia the aoia:htb.aa 
by per. a- rna.aa & hi aaaeaanieab. iraaaset dabs imdaa erthxeacapa , 
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c< a mm • Mi i 



aba aasa or. miy t.iaaasy it an yanaaans- to bab^odna ■^;:ru). 
tbs condition is nayaaana by parinraa ay a biopsy -i bba tiSS 
sad. making' a hi&txdlogl-oisi atalantaaa . 

% Xa a yaafyaraa nMnniiaaac the t tneoaaant naoa.t 

j.:ov^.t^, pr^fiaiis, o£ onhanc-s 3 d±s.B®m> injury, - 
" Kt s ' of a boati, bona, 1 ; , ^ a ' , tando' 

a - - ^ s . ai ; ; y \ - t oyr - b"! 10 - i 3- aa nr hhn - .n* b 
« a ! n t b« t i a t i a a a ; 

10 o ^ , ^ 1 t v ^ ^ * M"tN« . - ^ . 

far a. da-acabbad aboao haaoky and a variant ntnraiv . 



IS a rnyano:aataarn yhaaayy which «m a cytcabina, -abah as Bala 

- - - " < , k» , , p ~ p \ b t rm* 

Ibb, <ir tc >.kn, a . , „ $ j ys a otic - ssm, 

Soma oytDkians ased in tha praaaat iananaiaa aaa 
20 •» « 1 » - ^va-; : ;;bia „ , F-HP ^ \ -3 \ 

1 > .. 1 . » S yaaa 

nasna caiy, K ' . 

tbasa aytobiaaa ana bo paopa? ad by aanlaaa nnoiaa.;- -and can 
3 1 " + ' 1 . to 

25 • - * A 

caraain ayankina - b- obtained a a fallows; yoiaaaay caltnxnd 
aailn oa , natala! aabab call Una capablo of nraoaaana tha 



e t > an 

aayraata bast an yranaaoaa tha bant; a anaoobinaav: 
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•v/ . ■: 3 . : : . £ r , ';;:■;::! i.:>; : ;: 1 ~ - \ ? 

of Use tsu:;r:.\ri • ". •• • . lis 

4 > f . 1 3 ; .:• , ~ 1 :. . :. 1 .; - - r. ! ; > -. Yki 

Blochim-Bdophyn . Rt. , Cagsi;:^n., K-'.i, >\- .' ' :'"-3l;, 
: ; j-l;ov«--v;e host osii is not parti cnlsxly 
can be carloes host noils cnsiTSiftEiosall^ isssssd 
&m i.mt- ring tnsofia 1 qg;o , i no! ndf.n g , for ssc&sspl 
fXiJ.it ymm. t &svixhM± eniis ,. Mid ths iiksn Ths t& 



33cb.scular Medici .r;?-,. 3Cq 1 <H0 -1448 «1993 M 3i33sn Igoka 
; 3-< r.:.y;a .v:.;:a Holfc: ■ ,. 1 :'; ,, 3333 - 1 8 2 6 (1934)}., 

, . -\ t 5. >l F - TO". IO' * " « - V > t •> qi.;:KO 

intxodiictiDn ^is;:hod f a iiitraso^ic gene introductien smsthod, 
2D ar;3 :3v: ! \ >e . n: s:^cr.-' : ;: pi + ~>^L- •••• :•••.<: -\ , oass 
cyto;;:: > can. be adMnieeeana in tho for 

:* :: 3 :;r. aa:3:ho3 of :;o.a33xot ic fisSioS ; ; a v :. :• • 



S F~ S 3 r st cd| i C ) cul t G a 
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a coll It ;: ;jO:di;.0;t incl-^diny the EC'?- iivntba.;; is pr; 

+ , < > ; s ; , sisg i t: > 

or ooopls^: having the? dro-ired oios; to con?srt ".he cod! 
& ^ ^ • v * 
S oyo .hoi 1 . i^ooo ^ < i 

i , o o . * thi 

Of providing tho ooiisy pCOd/tiordoyl tho cslls-s, otiom 
oooi coroooo f log into Oho Oisooos oo ooo:;pboo o.:oo deoerih 



lb 



soisataoce is i- •> \ , ox;:;; ;,j of 

■:: oo:oic oi ;$ 0 :d;-.ud : ; of or. to bo boooJ may include a 
dspolps-ri siOiO factors aod actio |o:d yocoitdog lac 

idlF(aotin iOcod. yro -:o >c op faotoo;., dcoOri.O, dapaet 
hophoriu, c\ " ( srve gr^ sod 

; • 
Fl> 

25 :.h i i 1 The aotygsooooatico 

daroiyaiari r;;tloo of ootin ooo do oboooved by iN . \ , t 



OOtio iOOy«Si 



- • ^ - - ' - 

a t * >■ aoopaOK iooloding; aa iopaaotobla syatnotlo tiaaoa 
arid \ * i- say 

■either .. ayataosba bia;aaa incl uded aaioia ata: aaapa- ad 



OrooaaO invention, a cartilage can be oaaialoadi to a bono 
1 •:■ r 1 • •. tho 

i\o, i 'v.., >^ -i *~ =■ v > o 

oartallaaa a aap 'taa , by using a b- aas aaaai ax at an art i tieial 
ba-a < , f:ydrcxyapat :d; a construct ouch as , BOH Ed a 

?ivr'dibo aa col laoec saabi v ■ 1 ;ie?:ise f etc, ? aud: ana ayaoouaie 
sen t 1 a van t .1 

to 5 i % s if iaiaJ a 

on the ooaa by oho .Synttatic tiaauo at the a.aaa tloo, It 

Is ' > N too 

I >' i - + i > i 



a a loot ad iroo ~ . 
1 1 1, .1 o. . . b. . a 



•group consisting of 

' 1 ' x . 



As used heroin.,, tho POom * bios u:- mpl&z' .-, fers to 
o f issas obtained by combining s < „ : or oojcpls-K 

of. tho pre.?sn-v srvor.r^r - \ 'o; .OoO.hor . : vori'<< c ti^LS 
5 - I ,< , : - > * 

tm'&ntion ) , Such s. o i ssst ooooioo cao bo osod for a oroob^orb: 
of a plurali iy of .oo.oo? . For o::Oo:T;pl o , .saca ,3. t iosue COBplsa: 
oao. km asool for trsateono of both eartbLsge oof- bone. 




15 acid gel, cellagoo gel, ogorose gel, elpincbs gab, beads 

-""■1 v > r^o ; r-^sfc H.sJ 0 - p.U:-st=b o o y< 

Preferably, in the cargo, ao of t:hc presoot loose •. ^o 
20 00 bigf laotetb. e synthetic tisoojo and sr.ot.her oyothefc ic t hsearo 
are biologically lnt.ogrc.tecL Bach .00 oprsi ion can bo 
produced by oultoriog two bUeoea in oonfoci., Sooh a 
biological iotogociioo ic oooii coed by ercrsceilolor rcstrio. 

by osy of eooopioc , lb ..op bo; ccccribod holoo ore provided 

the prexeoi iooeooioo lo not limited except cs by the sppoodod 
cl alias, 

id 

i 

* \\. 3 00 : r: o b' „v:o trss-ed in 
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aaaaadatoa aitd aalaa dafiaad. by Oaaaka Dmaaaaai 
«TS:d. v pr:: 

Olaaaaala la Syaaaia.l ceil] 

aa;aa e syx vis I ::e.l. 



s v k d i this aaar?;ple f Lie ~ a t ;> 
tmy be aaad dapsndiag or r:ha application, 
s\v { . vl-r-.^ixspii^d-utiors p^rfcrr^i ^ aaa\ f ^roro a 

aaftialaat aaa&aa a i: aadia vara aaad aaa aaa calls aaaas 
cultured tea a short peaiad af tlfua so as to reduea tba risk 
a 1 

Caasidaaiag taeaa paint sp cslia af aarioas paasaasa 
aaaa used, aaaaas ia. ya priss&xy aaltara cabala,, first, a a: a- aaa 
a<- : i & , aaaaad passasa aallap third paaaafa aaidaa faarfch 

alegata pa a aaa a ae.LJ s, sad tenth paaaaaaa aaala wara asod la 
aapeaiaaa ta; , Ttsaa cab la eara asaa ' x " N s .;. :>..= l-:s , 



101 1 

dial - l > ..; tu.a 
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pistes} . In this ;i;isi; ( a:=ceceoi.c acid eee aditd-. Tie diodes, 
the asearbic acid ::-r::M'"V" - and the cell . r o 

S Diahet t ED Bi as :aLeaoas ,. call acl'carc dishes end :ttttiweil 



1 x l (>'■ eel Is /a» £ 

Medium was axchoaipad two dimes per w«c k - : \ the 
s i > " to < - i i the 

c.!.;.t:ars pscd o;1, celt .deeet wee detected dooo tba dish by 
pipettiepi cie::€c?efererd,£elly eoaaod d-e died using a a 
pipsttesxae- error detachoerd;.,. the cell -sleet wss; made ess 
tied: .as. paced d:c: by liehtiy edakdeo tie died. Td :ce , 

1 St; XC! ! ^< - oat 

The cell shoee vnaa alloxooi to ttttod lot too hours, respiting 
in. Ida co v-.t. T.i-: ->f rh-s ceil edeet into e dec a rccc lor: a a 

ior-". . x x , 1 i . 

^ f ^ d r st a lag:; 

lie accept ance to: ea:aiah:^erb: o± calls in a sheet wet 
rcc;-rvnc oy Hi - .....;ei"p v ^ ~ . * i- " ^ ^-o OS 

extra fed i i ■ -. l Ife 

is 1 , N , ' . x 

the sample la icsahed xcct.h etonlaq s^OH, d. Ida wad by acblct 
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dsaabopEisnt with aaaonia in water for 30 eec bberejafi 
the ^rr< b* ,os:.va *sifn t s j ! r>s:-\ «. \ - £ 3in and 
stained with eesbn hydrochlor s ds esd/tt baa f &r 2 "b :p foils 
by » ' p N ♦ . 

* ^ ^ - ' - . ^ - ^ . o < 

2. ' i - , ;ed 

5Fisraffi:n blocks . t n be depaaafbiaiaad 

3. badopeaoas paraK'ids activiiiy ia h backed In 313% ebb 



tat per ivlibe) . 

C- abat bay aaaa with PBS (3 :< 5. ssins} .. 

'Id p ^ « - = :.a-:.- and aati rabbit no. 1 Bdotyealated j 

to r 3D tars bl. ars at dT , 

(apply abcjut 3 drops Pi neatly on slide) , 

3d A,*." v - . ^ , 

3. bpply a boar :? drops dicta toy SttapLsvidin. lido eo. 3 
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18, - i ; 1 \ h too I airs. 

* ^ ,! s - o ' — . -a > 

22.- Xyiooo wissh for 1 ado (3- :: ia:5a; f dealers! .ip,-. 
21,. Pxoajao.' color doaaiapj&o ot , 

5 

/• ' ■ = . j : . , „ o > s „n > ' ; . 1, As >-, i 

1,0 tdoa right pootlOO OS: Pi go a* ;l f ah-aa a;aacaabia said 
i r • • »«s addsd - 1 an spdb a > , - pro-noting agsnt, 



10 



: * ss sbaaa . r ir :p-f t potdaaoo. of Pigare 1 .. Po shown 

IS in & .Uffr. potior: of f\K;; ; 'i i, o^rgo w.uescuc a hoi* 

was also proaacad aaaa synovia] aal] o aero Oaodo This • 
was thick: isxjd t:ss •axtrscellalar matxl.SS was rich 0..S sh&w& 
a ! . ■ 1 Piqaae 1 . » - ► aSCarblo acid 

2-phoapaa fca vss addad at soar enprat loo of Do "i jeM si sore, 
20 the foo^iatioa of an eaoaaaadd aiaa mg-trir aaa prassotad 
ra 2 5 
tadsaaao an Pay 3,.. 2,, ii f aad 21. Pa cod be oooo. f altar 3 days 
L rultre. ,o t - m. > i ir«: so > U * bo 
doOaohad pi.lgora 3.!., As One oaaiaa; ot aalPoro OOyO ia 
20 :i:aaaeesod ? tha density s£ tha aattraaalloioraiotrix Plortaatoa 



aauaansiaaar. sr rac 
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tc k i , v a r i o s 2 s m j :. k is ; s i ric I. d if - : g *x\ .:. & c ■■; 1 1 u I « 3 



icoiI;:;g-;-c 1, I x, ltl f fxx>ro;xx;::tx y| ttOJd;:rf;:is^ 
* > ^ * conduct e-tt , 



;s sit 
s part 



at col la pan 



t <;.j f 



isagnifisd, it e«d bd conf irstssd tl-dt fi.brsnsctxn and 
aoilixg n, i.-r>. , ibz c - &r ; * - - , o\\ te a? u\i 



Ihe:^ xvmnXs &mot\st. r-st.sd it-vst mi .U ox at 
3 to B pasissgsis? are prrfdrdble for production of synthetic 



floooo o£ Oho.- pcscjcct :i.:r;v«n-:.:i.;>,r: ic dd if erect loo.-: 

scaffolds do nod- contain f 1 nnnnactio and nftaronectl: 
Adhesion *ooodo) , In via* of r , , originality of 
5 .gy'ot:.hot;.lc fisodo of the proo-noor. iponnddon is oloarl 
understood.,. No atcdn in donna. In ^ >t' \ r.-* < <. 

Shan the oyothod in tioooe of this a.n : n:nd,a nan oonpa and ndad 
:i flaaoe, - s octracallu 

•ist^ix der.= n } n 1 < c. - - • v , f 3 

10 tiaSGSO, 



tho oyrn;ho-; ic tioaoa of pda prosecn: inoantloTn 

In or dr. » t.a dooenodne * ' c '» * 1 N * , 

? . ontloqaa c.:cv;:xc ;: woo ?oeaooood. its coo a if is aluaaa J.:; 
ci - *» > 8 , ^ 

dd canorly indicate:;: that ndan (0.1 siti; nr -cc>.ns aoco.oblo > 

2--;ploopOole i>,c;a codaao one- prodoatd.oo. of co.llogoa> no:: 
oionifd.cant ly o reacted. Ton onooot of produced cod loon:; in 
oabataod icily prnpartf anad. to tb.a tdosin perasd of culture 
( rigors B } . 

25 



{oxcaacaiiviiac nataioo lo o:.:df icdcctly * ;nftnr 

infolantaiion of a oyoahaoic f iaoao of the prasanp ionaatioo;, 



■on...r.ooon 

o o i • : o > o p e r : o d s : 3 f ; . s y S; , • i I § y g ,. 1 4 d a y s ,. ■. := d ? : : ; • 5 y s ? 



Cn •«*-b)tM2 td 3 mm 'MM 



^* * ' cbd 

0.1 rdp< 1 ~r.c iCH 

i i I o s o. . , ^ spn v ■ 5 

">ooo-..: 3.>r;.e^ia:n^<@d synthetic tdo?aoe was prockKosd., 

fe K H .; -.o. sdoed to oo] ' os c s O' 1 > or: : ; Lha ayotbot Ic 
t ' , * ^ > vli H" r '<t K; j*C f-. r 1 ? 1 * , ado 

t J *» * i the 

p--db?cddpd.a:;dooo-d^ 3 roll of OdP perchloric- acid; 

• :r.p: op:o : o.: '«s diluted at li 1 1 3 ) , followed by irooocroms-ot 



15 <R»ftUltft> 

1] The qoaaticios of collagen produced oae dapeodeot 
on the a * cor bio acid cooOooLratioa. do the feddi oo; oo f ; ;.t;cc 

2Q 1 t >\ vv v i PPaa U > qo it\ co pj < o 

e:elloge.o la iiicrooood alia an n:: re.;, :•; o ro. dec cedPore tl-oe 

bdcaaple 3; lorlUitooajt of the ssis-s of a dish, cha 
35 t < . • i % ; r „ r. 

Heap, dodluoocios of tics rira of a dish and Oho oood'-er 
of paaaapes . , . - ^ 

30 , ^r-t^< •) , . ;r—-: -u. „ - 

changed . 3 s ect; he li o c i saoa was :i :oorod i c al l ooscootta t icma 
tested. 
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> ^ ; - >. a ^ _ » of 

ihaaaple I , & siohiar etaonrlovsnt k'ss eondanced where has aiaas 
e<f v ' , s - of 

patCuia:. S \ t 5 I 1 v J 11 10 * 

9 10 ■$ 

ShOWS the States Of synthetic t±S.iSC<S>Xb where the oashhor -: : f 
t 1 1> ■■ 3h ~ af 

s a, - » ' i s - - •> < , . . > and 

any fisisber of psgeages,. 



A;? shown In. ligore 9, hsssiceliy, •> gteaiOr nuabar 
' v r a o* a * S * s 1 i \ 

BOvsever, wher: nr. < ^ ; oLoijer of odln v- : o:re g:neeiaknl, 

: v < . s : „ - A tvrcra, 

20 a* ahaa ani asil shse~ va. 5 ? d&oaor-d on *>, e s c ,y b s s a\dng 

'v tt "t , • , >0. 1 f 'U V V, i 

ahen a larger synthetic tineua is aaaiaeh,. it it neabhrcehla 
to doaaimate calls at a relatively aaalt oone^ttration, 
Pattictij.arly, in srds-r ho oon.ta.ol the otrongth or the If ho 
IS of a ayarhoirc t ieaue, e rslati.raly aaab.1 essll ooncoatr&tian 
sesma to be preferable.. As o-n ha eesn froa tho' figtro., whoa 
tho anstber l paes:agae fioe, the o^taitaiit Coil ahao?. 



m& w$t 
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* fr^els. 

of s >h £ - : t \ ^ < 

■ssess he rsdai.re suf ficient nat'he.r. e.f sol is sod a teiabieely 
c v i oaed 

^ 0 O ! , s ' O < . - - , 

> J i - ' : L ' ' , 

theae SOtOiS to be a tieSe telibaLOnship bst«asa the strength 
0> ! • ... ■< • 



15 dindbsriy, the ,t-> nif , c a ♦•j.ssuos assisting of 

ether cells is dsn:ernrt.rsted to be <>b a.; to be regelated by 
i s^.i the cell o i be*, the eondiiti^s: 

dseeri had in is is™;: J e ; , eysdb.ssts tan be aaed to Se:aduse 
a esthetic: Msr^ end ths eeriesoae of cell daoaity on the 

20 strength eb the syaahstie tissse can be e;eaeure;:b Oadnx the 
eeaabd: ion s described is; hx =-np'.b-> 2$, tyaaaiai col. in; con be 
need I . nth sue and - f b e of cell 

deesi ty &r ; the s is eaqth of i: he: syethe t i e t it tas est bs es-asuxed , 
hn.den the eendiiisns d;-:«cjf ib^d. in heeexin tab fab-das: ived 

3,8 . can be nans to pnnbes; a sys - ^ ie tiaaoa a ad the 

v 1 ? tv •'! t . ; ti 



psatoee 
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The mach^tical properties wara a:aaaiaad by a :?i 



^ a. re 11 i ^ 3.? t . of a 

* n 12, 

the - N(: the 

' - s - a - " 1 v ♦ > * the 

14 

• v s ' - lb 

stats of this syrrthatio taesaa after s tensile taat\. 

A synthetic rissue sas held ts s; town in the fiataaaa 
aiai a ru.tr: xe r attached te the tyaitarat.c r r.sas.;e, foiloeet 
hy & taart.u asst. 'the wmimuss load was 1,£3 >'i f and t;h@ 
Yi3t!tC|ts r?;odaies »ss let 2 Mesa re e :.:«.! , he a rafsrsac'®? felha 
' - ' — « - - - c> * si a yp * v . and 
that at akin .is L2. The ioaag- a modaltea of cartilage is 
10 v arid that of skin ,. ah < , Thus, it was deeioesr.;- ,y;et 
that a.aa synthetic: tissue est tha preseat in^entian tea 
eahataat tally the aa^s ^eehs:nie:.Hl. atetegth as that of e»:te, 
^ v, .Ua^, or the .hike, -snd ni taalst sx.r«is:al osrdl ^ (! > „ 

The o or ** e ^ , - » a < L > ^-«>.:i . * 16 

aaa 1 J Tha < J „ =e > that the raxiroe load was 

1 and 1. § : hy respaeiiysly , , 
taasiia raodalts? >. =; - 19. 2 tth ; , 

: - i t - „ s , | 

abtllc./; 
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^ v t v bait--- support ia>g it - ::f a 

* ^ * * •■ - pre.'-, b .-iv..:!...:-: v...a I , i . fda 

* - 1 ! 1 to: 

, ' * * <■ - , i b^H r-;,; ^ - v 

tip; - :aay aarabdatbred by Ibstaams asisskbshc- 
dsteaad.asd by ?i=:\;:3.1 j.nsp-SjCtiosi ahaihaa or nab the 



I f l:r:« synthetic tbeaaa 



T<m ^ :t -... : j r . M ability : la. ■ ca 

Wi'soU" via aid. r dataabinq a synthetic ties*!© off 



snarls rung 



Me saa aatasb 

aanebi oe-y acedia, saydbis-sts,. sad aynoaiab aaila, ah a:: a srs 
prGbbbbti in tba paa:a:av.a; ad a t:h:raa- dieaef^ibr-al proBot.i iig 
aaaat boaiyrlfyi.ny ascorbic acid as dascaibsat: in th& aboas 
baM:bbbe, had sbif-sbpporting ability, la centrae*,. it ^aS 
already difficult to laild a ayaababba tia^ae produo&d in 
tie bbfjaace bf: esah aa agent id la'c^p.? bpo.a dbt>eeia:a5nt. f 
so yy asbiartad 



o a target: sits by tightly teaching aa edge 
\ Cs i it 
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T;K e r \U>.: I. ■-u.jpi. Llrr.; shiiity is s o-, ; .y..-'-"e 

whleh uuut fitst shisi Ued by the u.sthed of the e^aeett 
i«eeih.b,uu , 

{Ehvitapia bh OM.euyt.uie dif f er-sntiistlors J;:du.::t.i on ■ 
the. s •> > 



tissue. 

15 

s. iu ' " ! - r : ~ -j y; f ; -e • c C I usee. <<v » 

produced eittsct eeteoeeeeruui u induct. i.-PSi* or d Up;. P nib e •. , 
it'.: PMidi.vm WPP oxuh-.eey: :; val. ::.h c;d:sogsnsid.ii .1 pbpetien peerbbee 
bud i ho tissue ss cu . iueee::, ss that, calchf deputed iPPDP was 

20 1 , * P 

Figure it. 

hebeuees e eyr>ehs;pbr: tissue without > i < 
indued iou rePPeP;: U to- be \ :: r: re:: eror. :: , an ppoprbr iu 0.0 so: pyeohetie 
2.5 tissue bus P ebb. to opiuee » "the pern, bet ic biosoe m.;;u -re : eeq i y 
pUeiAeU wi'.fi su - a -:i Red.. ypd «as aI.w P'eoepq.y - s dP-b 
. i •- ; t he 

eeetrel , Thus, it was touiio^d that the synthetic ttssm® 
u! eypee iu„ uuiiu is ueeabiu of e r ; a 

(Exuppie u; heecpp: :: rendu; ineuetiot.; 



* i - not 

chctKtro^nesis fotlaetibars oat ho used for aha poadaatiaa 

method of the synthetic ti&s&i of \ s prsssnt vacant ioao 

5 - ; , \ 

a ' , 1 * N . 4 s ' a - 1 ^ C<c 

* -, ^ * COs S§, air SSI, 0 „- 

TOaas ccDiiitiosii a-a a aa> ■• ---,a' c-a.-. induction 
10 :;aa:d :ar . ^ _ r ■■■ •: + , t , - : ;; .>- ; - 



o> ^ is. 



Tha tooalt 

iaduood fa to car tils as. ice as s t he left, a typical medium 
a olaandaaaaraaaio iadaotiaa ^odfasa,. a oha:":! - aaaaaa .a.: 
icducticn modiaaalMP-da. aad & ahDadaagaaaaia lad;aatiaa 
fi>edjc:«s-v-fdf-dc?i ooro used to Ouiauro a aya rhataa r bu.aa. id ] 
Of td;5 tfsaoos stsiocd blue with Alaisa b.lu« atitlrd.aq. 

It i° » \ : J rod 

was < * -•• * 

cultured la- »diam .aadu i i.\ng BMP -2. Oh a result of 



Col r ' - ■ 1 , 2% 

foot r - -~) - 

oadiaift biofinaad: cofaoa) to taa cluaadaaceaaala inouctiua 
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myody^i (fS.lddl<5 SiilUSs::;; f &ypy*BSioo of th-s :$0S:9 O^S*, Mhleh 
is ■-:>'*, ■■ ■> • jv. 

&;? " v ; - n s ? ured in the c 

iBdiact iOij mydiy:^Br^"dd eyyrsssion cb: the collages II gsna 
^ > . - r ' \ , r . 

^ ^ - - ^ : - ^ Z% 

^ ^ oaaotbon botwaoP. & aao:0;.ayo:;: cui tc:o:5 \ - - i 

qbIJ. s ■•:■:: a .so/?: o Tie I call .Is. a Tinyya~dim!ariisi»nal ayebhat ic 

« _ .1 j - i 
applied, dlvea coarreeb acoa Che left, a<kbbu$Kibexed aobaaaa 
indicab;: xoocl^yec culture., vail.e aaao--nt:aa>;oasd c<> learns 



induction cadi on b bbb-d inft ribbed at a \ t w.s 

c&nZirmmd that the anted eayac a sab; mrfcea gent was 
sddP'iif ic:asl:ly eapxeesed in the synthetic hissse , Thus, the 
th.tbSir--disssns?i.onal synthetic tissue «es coafir«»d to hea-?e 
u ! . rare; chcrb^> ■ger v « 3.5 s; ability. 

Ibnaapia B; ::•;;.; :: of a pig at < \ i I eye I 
bcah f it < -! or ^ N - 1 . ; can 

» X * a^ eas asad > 



. :■'" Of :.!.:.- .-, /:::•/:; .:.?: r. 
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eboadrartalaaaas ^BC { I ffolf aa* oddad, fhs cartilage pisoa 
< - -* 1 * N * ~ < ^ „>o . r^ 

sized t a h.vs a diaoeaor of & a:i;a and s> - ia-filaai.cad r followed 
by * > u ; ~ . . 

attached to ;:he n surface C -he- cartilage pieosa 

Fib-eo.nscti.Eli aggregated on tha attaches art surface 



fallowed by Idas re for 7 days. The oaaalts are ,sho«s in 
N „ ^ 24 ■>> ( < o . v v , o s .< j ,ol c ? fc o* 

' partlc-O. of « surface of r I e oyttifaqa .adhered to 

tta syaaTaeafa tfaaae of Figars 24. Too laft part of 
Figure 25 fa a photograph laaavairaj the resale of BE Btaialag, 
the c.lddla aorta, an Is .« photograph ahoaiag the result of 
staiaing eith oaf f-f ibrooactio ear ih.\r\ aad roc right 
portaoa fa a photograph shooing the reseat of staining with 
! ! * < (the 

iatarfaca h-f-taaaa too systsaehir taUaaaa and the oartf lsgo 
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:cn v.iw: :: \ thaji ccR^st i-ees I .synthetic tistuttj Of telle. 

Stirtosr, the tissue was exam ted ax let ftrss tc;tti; ' 
i:np.L«ra: at. :i <;::». The • <;:.;o.: :: is she«ti in tS, As , be 

> VttS 
bicdoaleeily 1 integrated with ode cartilage ielary port .ion 
«M was aoetetet . vitho-ut i.ntlii-i^stio;^ the aoriace later 
^ - t * ^ * T,si - M - > Of 

. O v t 27. v * 



':t:he.?:e:fo.re,. it vae lottd that tits allogenic Oy^theLIc 
tiasae cars be .implanted without • •: .side :tt!cL 

ao 

- s > j * s ^ I " i t-enl.; 

test, it wet dett:af::ititd t?k«t.het or tot the; tyathetlc 
«. * . v - e, i.i 

- > :\ = ■ r.- . 

n i ee e- r t .u delete 



:a.leteg tie iiepiett;; »es coeett't titi t £&llR%m shset 



' i : t"oi-*tt^ i t , '(J ^r" -it wag: 
a ec^pto -i i. ?icur* 30 < « r- - pi - vs % k« p t f c r or> e ir.c r,t i , Tl >s 

\ -.9 li j 1 i ► s s lJ: ^-tot 8M 

ti.-r a ' ejected -is ing > pcrricft its r.ack 

with 20 ng/toy K*fc*ral - SO &%/kq Ssractal. r>,« . „* k» , .r 

i»- «: o n <f«^or^ -3 » « *c-at ^ n r vt-t - 
10 :i« resp >v srt »- = ~ j <> > «■ ^3 . ^ tiar.i 5 » 

Intubate 1 >■ Dif ?«& w*a 3 < - ls - U n at a 

rats ofi." - < > , , ^ 

^ > N > s 5 t e» > t f — « v. pr^snt 
pest o^LsiiAi i.sii«cstitf«a» 

v [1 1 

was ©le«ifie«l *it:h & smziliz^ dr&;p<K a .kis®« Joitjfc was 
0 1 1 - - ' \ - eiscti tq 

20 -r^ .vs-uk\1 articular cap* th* n: ^0 * pc-Ucr it the* 

m&iml collateral iif^nt |MC« of th* kn®* urn d&£*et#d. 

\ . j J- ?d Tsvr.i ty j er: 6. 5 ««* cr ?-*: * ^ v n 

. ,0.^ p'lasxy raoaith fi Nephew ; - c » e 291 . ffce navir.y 

»s t:-t.-5- l^-d with tfc« «yotfa«ti* tl«*«# ?F.i#iz® adj , followed 
23 v to iv. r>? vithf^ 1® &ft»i w \ s«as v^sd 

the in. :i _<--=) r _ 1, 1 o . .j-vl 

fch® \r < ^) , , r > , ! , ! ]_ > < - } 

30 

(Svsuyr too mthi S 

Visual inspect: ion and histological sUidy ware 
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t r:-H: -syn^isstlo di.»ous ¥s;s .^iguifica-ntly rno}Oiosj-d ooeordi 
IF.. 32: . 



al integration of 1 synthet: 
doooo L sss completed. 



rat ion , I to g e st o of t to oot od o i a t&ndan / J 
i , oV , I- i ,< ^ , .> ;\<r o\ s 4 : N 
Loctodi )"■*:•.' syoooioi ooiio oto cultus:od, 



3d h jo<oooio i. 



?;xl ( fey opotation, tiis ^icioiiy of the ^suna si 
< 1 < ■ . - . t ; ••< 

oo wfeish too ^dxivo«cle.scri..bod oyothotio Ltooue 
! < „ ' tii 

too >' ' 
SO without: ttdnoro , TioopOOdOOOt is dooosiood badci- 



? g to t a t a J. * : i : , s my t g t t t o c t a i , := : oo a o -a a •* : ss r , . 
it.o vox? pxooidod it tilt oar -:t and . ,o,*tf 



- 1S8 - 



th& r«?irtt3' r vas secured usino l u ^ - 

i I i jv iv ,"i -i - s - i i < & 

' = * i " r N i > _ i ( n i 

i - . , , >d : ,.iW>, 

Th® jSfsimX was posit toij am* m <^»T»t±on poxt um. 
was cUdM i * * - ^ J -> if, A s-.^- -i— 

t ! ^ n > psra % t ft - { t r< * r i t t \, 

the ir.ail =1 , ; ,j \ _ ; > : t 

mjm^.1.«s was dissected, xfte lcm®£ thighs beat sad 

1 - v i * • ) - [ iCu^Wca: posac 

-~ * 5 ^ v - ' . I ' -•■>' ~" - 1 < , jl. - r-t . t, .. S to) 

r «* < i : s ty n i ! s vr >-«•» .. 
.*vity was filled with tiv* $yn\-h*:ic ti»soA , n ordoi 
to prrwo th«s «ynthttltt tissue usitil it w&S &ccspt«4* tl:i*3 

< t ' • - ■■ x - ~\ '< ■•' i > ■ 

was ? by stlur*. After V>v*t a!»xs OiiU.^v ttom 
inci*««l A»t«*»ai oollat«ral JUqaia^ * roj ii.u * 

were . , ? o. A cisl was fi\«d ' v *rce n - its 
Inearvatiois peslUoa. Th* operation was i?sdsd, 

tftvlofttiafc assttedj 

("Othod ;j, Gr^os; . -,<--;.. .5, 3;";; 9,1^$; , 

{RMkUlteftt 

t. vqb*j aft*- ,Tfar' ?im jroup filled the Byftthsuic 



VK>2ti«M»UMJS 



I - - P ; L , pair of 1 :io 

" * K * * ■ , I s - I, 

- - oo - * : a 

so r ->»o -o - * j sus», 

Mast , ahaof Of Ttd. S t.vrd:.hatia s&ns. :os applied 
to a bono . Tin tyoonto i C tiooj™ .is; ap:pi;o-oi tc an affooPad 



& pig IS »s€ss s si MBa 

iPiPSmi&cnlarl.y infaotod via ado dorsal port ion of its neck 
Witft 20 Og/xq dat^rai a 10 :oq0f:q s.?£j > ,tq Ps ; s ahoasa f tesp a.q 
infusion roaPo hs;; pravidoo in P.ha ••>.?/ vein, and tiosroaftsr, 
oho i: b< ndotxsaivasJ 

intubat.ior;, Dip:;: doaa voor oant:nnoousd| v ,;ao.a a.oP.aaed at a 
rata of £oi appdpphx to ;oaiotaio anesthesia , An .aritlh.iolpic 
(f^jf^osio, i ■> was ad:aitai:P::etsd to prevent. 



d . i i 



ap-S pp 
leal ) sas o»dt;i : o aha at: too a of U«\ soaond ro r.aaa ra.%\ 
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c< a mm • Mi i 



• , , I, \i wijod. » n the 

attacteeot of the syaihstie L i :; s;us,, ths the s^x:m;aoeoos 
the 1 >% < • 

- it method) 



' portion fox 



imxt, c-Bi.ls derived from adipng® ttssmsj woxo us 

As Calls vers collected, as: follows, 

11 1 sp-sscisssss vss rsncv^d r saw the let-pad of a fcn- 

list, 

D This ap«:Ci.in:ft;i s ssshija «ith pei,. 

3> !1« sps;: i n vi-:? c : Ji: i.rit.o se.sev pieces ■ 



.'.I- 111 

m m tut* 
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(laeludifsg ;^saju:h^:ial shs^osXls } wsrss remold and; s.u 



to the 



S 5 i v; 

en I • 

oh ? ant , " . m, 0. 



vi:::.-o:v;n:i: ! n s>5 ids; syrs.wl.aX Cell ■■dsri^ed s y ■ ; 
Collagen X and to k.s.j:^ fsissiilsxXy v. 



C) mplarrdsc ion esps ri^^t 

Haa:t f the sfou^a dgscrlbiSd synthetic tisses 
anther, oh to s>" iuip:Urd:ation 0O£ iSiOT-t in E^aasp.s 
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- * * fi 

indicat-Bg the acacias of -an acteaanncaia a:apa:ch?aant , 

psrMcc *i:a c«t"' *k ncl xv. f - > - 

5 hid a r : v -= r^r/ro ce |\i;**rU, Rsd in an osceaga., 

induction ?acdiaaa. tanJSj oateogsnaa.aa aaaa ncantb raaai . 
right: portion indicatac a crjand.£<:a|-a:a©sis indue 



1 : - ssus,. 

(E>cas$pio lis; ">r:,'Jdiv of chapa d ;%f< > t 

tissue! 

Xa this: acacypia,, a di.f f areoce : a tarictiou doc to the 
ahape of a aye! ha t ic t 1 a caa i a anas an and . f da ayotdet it: t bases 
Siiay be caiaaplad up and iMnL&nisd -into an affected patrtioa 
instead of osiog a adcat ef ada ayntaaa : c txaaoe, anereby, 
ip a a baaeaadnaC aactboa or nan a ps iloa acacia opaaaaiac ran 
be > > c: > : a 1 v , c cc v o : b a\ > , *c ,a i 

portion, 

x » act 

a syetbetic toaasae caa ta :ap ) an ad vhea it ; a a tint; ah.spa 
of abnti, aixTatf on a ta.be. The eynhtatic tinsue is coofiraaad 
oca n , fc v .. a , - 



icta-copc.- it; f a:a.aa: co: caiag ■ 
> s . -. ' . ' ce: 

pas a at x i,:s . ..a - ' a \c a a \:.saaaa f i 
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»''it Nt 'V- < i: :\ty Lbs; synovial 
synthetic t is: sue s 



fCoilect iCfi oi is hx;;aaa T 5 \ cssli) . 

* ,, T , . J d r n" „ s x- - : 

diagnosed fey a?), imaging tedh.rd.qt«? ao h«Tin.g carati-aae. isr; 



a :■: y 



or merd,aooo i 
ara = rhe:r a a 

.synovial Toeroi 
da:aa:; b.;a:aa: ra 



Oath:: 



apy andes ]x;^ha.r 
collated 



callagsjiase fSigsnsJ la i to the col l . s * a dish. 

Ida a:a-.. - - .. * ■. , .i , . j.: a ml;. ;d 

icaal hoax 50 mi.rmt.es £ a the solatia-ad 10 r-a. ataaaaaua dddtd, 
Gib.aoa c :: a :! a i aa sa.fefeaauaaa paoalaaa] y a-.ad.aa.aavd. 0:;: boa i aa 
saaasr! itBSd iss addad to :taaaaia:ata taa OOalaoaOiaaa; .hollowed 
by ^ d-: - - - 1500 ; •> a * > * to pollat the 

oolta, tdsxeai .a a, ;5 ad. oa tha aeaaaa<;oaaairbaa:;i aea :• aa. is 
added again, dha coal tare :aadia:a 1,3 paa»d through a. 70-ul 
fi.itor taelaaad . the aolleeiad call a aaa . : aoxd .a- :.a0 to a 
20 a-d fi. ss k (osiccnj , hdU.ca.-aat by c\5.lt ore Is a Odd iaeabodaas: 
st 



: be a i - - . ' 

tsnd £dx 5 



: o "fee 



ihorosf to.r f 



Sffi:ri3;^"-cont.ov:h^.lr;:f a^diy.^ Is ^ddsd sad tbs ra ;?o fog at Mstura 
v " e - < 5 aaad 

by e^trlf u^ation. at XafO rpa- fa 8 ad a at a.- . ov:a ea iaa::aa 
: ii -al of th-b :?a; t ; „ , , ■ P t 

iMbaoguant - _a - - is paafca:aod ::o that l>m call :aatfa 
was 1 : 3 , The sa.a praaaahaaa .1 s s^Kud' &d up to 4 to a aaaaagas , 

dd-oJua\:ea r«t a *\>r.t he* l : I is a? a*; 

1.0 ' In 

' A 1 , * V \ V ' J H ] - , . , 1 

in 2 ml ni Calais carta si a Lag 0 , 2 m aaaoabia acid 2-paas;phat a 
tt * 3S-;-sl aaltcra d.iaa sFslccmj ^ - . caltaaa in 

Is r»cch. ! r;.-,.,;dy detached iiros the culture dis?; by p.s.patti na 
t.ho v lh:. raa :. or. sso ra hsaaa aaio: a im i::;p i ;od:atioa 

\ s s t ^at c S 
ad I o-.-.o^o>o:o;o-o.o tisaaa having a diaaataa of about: la ss:s 

and a. thlckatss of about 0,1 s-«a : . 

d'aatraU Id; Faadaction or a ayathatic tiasaa fraa, 

■ 5,. j 

2S " * * , s) * 

joint) from a paaisat aadar Iocs! snaaaaaaia la raasatad. 
Seaaaal adll isyaaaa af adipaavtaa :•; ra coatactab from tao aits , 

to rh^t of Ihu avr : av: t! 2l calls. <V & t®8X&X % a 
30 aa r i - - , • . 



Ifaaaipla . lapiaatat baa of a syathafc:a 
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- I€3 -■ 



K "L S 

f.O t a CO l Oil :utpi o rrS ot. i o n .. A h rr an s nb j set i a « ••01 tot Oti 

t ; >- t h s 

if a j ol.ot :ios opened i wd^i.rmv& i neiaton itooaxdieteOuOpt' 
? - t iisgs injury portion, x ' . tkss 

go ofO:. : - r; o , ,:r. . A c .,. o ; '. ; - • . , ..O. the 

pa ■ * >b»^ c — > 5:tu ber.*> o -* * I 4 U^„U*.v 
;.s ^ > 2 , pissrey tateetf log spstaa, tteith and O 
er.ta- ovo < \ « 1 circular port I u<\ folly 

t , . ,> %sas 

teniae M^i^i^ db-as . ^ 1****1 1 

' .!i t O . 0 



not 

U Moor » , < , v _ _ , - \i , the 

dftstr cloning the incision site, the joint is fixed using 
20 : ■■■ cost or so artt;onis for 2 to > eooixo Thso:<ai dee,. 

v*-o, b.: 1 i L ao .. ot, in otartod vit.hda a liedted roega ef 3K>tioo. 

v^- 9> « ; » aafcio \ :. i r: r. „ ate,},, k foil load is abln- 

to bo app.X foe .: : ;0;t;i; : x G to 8 wes):s, 

25 

- o as 

ieiloooso a l:od:u:oiion in j Dint pain 'dean a .load or at exercise 
is 4»ii8d; < i , a 

joint range of motion; rocanrory of stooolo jooroogth around 



V-it •«*-b)tM2 td 3 mm 'MM 



portion} 

- this. o;^ow;d.n, s > .synthetic , < x ^o i& 

5 \ > _ >T.n > * i 

. r i x n . 



o org. a ponooonoon; ooo por rooooo r &a ait^rosL-ope* 

Aftsr strrgsry, a kn®& ©rttosxs is used fat 2 to 3 wss&ks. 
moroso U:r, oonobilidnt ion is otartod .^ithi.n o I do:: Ud .; ^okm; 

iof ; x ! . , 0 to 

As a r \ >: F xyzmt^ms; ore cored or amssliorist&d ass 
» s i J . > .oil o nt £ i" wh \ i s \ 

is appli-od bo die iooo poind; oi ioiinod: ian at hydx&xthvom.s < 
roctWbdy of o 1o.bb, ro.npo- of motion; res; con; y of Oiuoeio 
Otroogth ar.OOod too joint; rococo; sp of octicio y? foiog Oporto 
tyairof arsd tdo like, Thus, it is ob:? orcod tost tdo oyobbotio 
tioodd of iibd prosoofc imornbion too no oiyoif icont sido 

• " „ - 0 => v OO " v 

ibOiOcpis lit; I:oyii : i.otal: ion into an Achillas t-srsdeuj 



A bddoo. iotjoot anchor lorbrsr aobmdoodb or < ot 
ro.odd o > ; - h i 1 1 o o: t -otkIoo by pa r d - . : 
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c< a mm • Mi i 



-j™ Si- - t - and, 

them cu.£ : istt;iS:<J. Tbs SSs:Sdhbt:. le tiSBufs is; issplsntsd into the 
portion oi ^g'S.ssradivo i.«aii Mtssr ^ - o i* 
convent j^a&I tendon repal;r: is jbsrfsiss;H:L In sdbi iieJb ids 
5 * \ * i ^ t - jvered t 

synthetic + <- * - vdbioh is is suss sstsissd ssd r i«vd tdsesssto. 
hi closing the iacisbsn ^ 1 f a SSSS. is f isad. to t iosi'ex 
limb for -3 v; . i frail weighs dbSi beg iv ;:or!t,i sd: s;d 1: V ^ r 



x:c>:.a.c?r. Tdx: :;, :d: i , 5 r Id ! , t- 

15 > si * * i n 

.d^['-^;\ tir :.u>:-do:i ~r s rs?u ~: -e-ii virion, 

CExa"jpJs: i 9 ; 33«.v s. > 

p®snsddrf:hrc>ssisO 

SO ' * - inLrsctabib l:idd;-d^ is 

dressed usisg the systdsdb.s t i a :s lvs- px odassd is ibsasisis ii 

i-c:.io-t.-:cn; r which, is a SOuisra or ^applying cisUs? in e OObS 
hSSS:ba.rs t.hss.; : :g>S S is sssiv-:: 1 y ds;:sasqsd srsi lest, 
id ■ ' 1 be 
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inciftlo.a site, tfda joint. ad;iacoot to thnrbann tractors portinn 
is ftrod. tltd 0 cast for 3 it f * ; seb, In inn oata i;f a io<an.r 
I ixd v o, til. aaig .v > ^ Lttssd to 8 

. as 

t . - ^ ! - i - pairo aacooorp 1 missel--; Otroagth 

a:ranad the join.t..? and. racorsvty of so natJoiry taaa'.L fmnp 
it . s • 

* - ( o 



It- this-. rorspla , ,a spa t dsn: ia L ia ;> ssa is; i opirrp; ad info 
0 rotator raff injury portion:. The nyrthatic t i ssaa is? 
poatarod aa daacriiani in dxHopl-s I, Under aenaral 
<moaths a lap das rotaioa cord sod .;r y portion in detaoteti fey 

tr>:rrs;drltoid app eared , 

dd: f o:: datooling ids rotator , ;: i : in ; ury portion^ par 
portion in eooostod sad sis subject ad to a typical rotator 
enff aapaf r opsraladar: .-. Tarrant tar f dir. sartars dryer of ado 
fopoi.rad xOta tots said; partian iO oOorrad with the s. ps :; i- -. : r 
tiaaao.. d.ftrr aloniagtdn fsrs.sai.oa a stop r.ho ahrrsisdos faint 
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it i i tk,; ;t> : synfch^t iv.s = ^ of eh* p;;^u> 

wni 5 has signd U fid mid pi s t 

s , , of s repaired . 

> ^ •■ j . cm. 

s 55 yn t h n i: :i o t. : ; : ;? j 

In this •r-.sss'tp.l&f 5 3 yntddd: c distns:; if; pnsninnsd nad 



I 1 v : : : s v- x: after ■:; h.:.;:;!i.;:i n ^vi'icvial cell is » < i ! to 
IS ojt foro:^i-i\ ;o:\ ^\nac>: ion. Fiqur* 3* tr.*t a 

synihdfcic tlssus: is produced bsiora the tissue - giid1*sct«d 
to hi idedocdindioa i«dxjtrtiocu- The ■ , 0 u _ - « 

idhdndloe Is j.-v •: d.;::n:-::v by cnl tuning a dnnan synoidai cell 
£ . f . . .15- , , a> " -1 

20 J*-.; . • ^ - , and - « ■ 1 a * ^h o ^ > N -vii. * t K t_ 

tos: ididays, inc synthetic :: is stained with &1 sarin 

r >s d : y jd. -a 1 &> : 3 1 ,1 p 1 i o s pha t ^ .s s f did The rssii 1 1. s o 1 1. t n s t - : s 1 :n i r ; g 
5 e , h , is 5 l.o«r yc t i Pi . 3b , - 16 , Mi 

CSTs he sed'i ire?;'; diners 3S , •;. :. ' > ■: v'snn,. th«i s , ' 

it . >■ * 

h id its dlidddd rdd una did - e. Td-ro dnrr. 



■iid i . . < * 1 



1 In tv - 

* - - 1 L -a 
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c< a mm • Mi i 



T'ho _ . - 

h J " * * \ s coddLeetad. j • - a f 3l::--p;.s4 t ko: 



joint... 
po^slbl-o. 

. 101 

riSI sss «dded, the ft! Situ was passed through 

.;: *:*<iiv.ioq or: th-& filter ser-e t nc-Hi 1.0. M^rsd flask 
coBtalniBg ml of h^EH Tssdrers supp}e^M;ed with 1;)?; FES. 

7) the ceils hrrKacdeog s m«smc,h.y;^i hIbss cell) 
at cached to 1 v base "f i' - N fl si?h \^re ;scd $ * ° ^ 
% o.? re, is-v>.' . 

B) i::oc::s::: ion ;>f s synthetic tissue 
h ~ , . >• -> - ^ ! 

oriUrdetic tissue. hec:c.tie seid h- phosphah-s was cse-d i . 

0 ■:;.:::«:;!:K";;>n 0 n\M iabs^rr:?), Dd uiH,- 0,6 dkh 1 , d srdhh 
or si. rba p; > h< . 

' - < syi bhahxc ? tr<» ;s svao^is 

cell s hxe;spie 1 :> . The- celie Vr ro dissspiPatad si S.s initial 
<hssi:s.ity -::d ::>xl.h' 5 cells/Csit', 

x - the 

dif fcrOTrfcistios; ti;rd.:os using th* conditiorss m dosori.hcd 

1 \ ' z rr \ h- ft 
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AS a !,! i , It t, .! ■ > h ! : ; dSSTi.OTi. 

£feiistd:i.roioo tiidnp has no pjrtieuiar 3 
Ipocyts™dsrf V«d ppatfOvie tissue Of thepr: 



On th&. otfoo hood,. %'hav.i a. synthetic tisooo of th 
pnononi iiiV«nt ion as procmc^d in ioonpplo I io intrnooou 
20 into s pip, bioiiXiicai iiiionxsiio^ la histological 
>t k d shi>wi: in Fit 38, 

CESiPSpIo 24; Study on ooodltions for do t Sichmsin 
dorinp: producd:f.0.n Of & syaihsiic t. iu ;jooj 
35 in this osomplip it - dsstn.minsd whether or no 

. ,! - • , u x I ^ o »^ t . , { 
doxi.up tdo product 0.0 a Of tfo ;ppnthotic t loono ::::: ': v. p:o~o;e:o 



oi.. s 5 o ; ; - \ * - o 1 i s -\~; 
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dodiaoo PHad/dta f icBS 10-1) Bcpplocoadaad cdph 

:-od sissd orcdoc ilfcrn i • > th« 

aoTiditions dtscotbod in Example's 14 ood IS to produce .g 
.5 ,--n1 ; tils 



a. da uqa'ad. , decerned ha a ace (5dLcc«C;0 10"' PC, ascorbic acid 
M&KOj SO -:sg /;::•!, py.rybic cc io i$t(MM lla) mml, 

i • . IV . Tbo 

a . :r i lo < o « this C:. ; :e. , colaa a a :e >► = x fooo; .. : , n 
•else during oaaclapea ecltcrs. Tdeaedara,. a aeodhotic 
tissScus could Oct ce ac; id:;c:c:r ! " v pxodisced. Figures 39 
sdows tdui: • ea .hi :.. at a iadeaoa ^.c :: h oas ceoaoaad without a 
pd.ysci.DaJ. sdadaciaa vd.c a TGF-d c a adflvd vn vmm.il%y&x: caltcraa, 
Tdcsc rocclts iaaicaee that TGF--|i baa the effect ojeaotaOCdlcg 
Cu .Lci:i.;:c Oct la . 



:;t ion ,. v?;sr>s used t 



x :: ycovi;.,r:---d;cri vai iccnthetle tisisa© 
Or cahde.oo.o Ida oiaxosa := decacded foe 
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S£. a 

v C , , - 1 1 . a: 5 \ v> , 

. a. l r o < - - : 

' - 40 fi 

set .1 oar lsihib.it e - Mil 
poipi£rimi.r$.^ aaoatsa Dih^droc^^GishslagJ a & sad I 
a tOnaayOntaii v;.: >:• x C '.r.p ii T f B.ctixi mlymmzlz 
> o ..vi oa % oac *o i i .1 
t o - * , •• - - - 

fccchaXaslis D and: the IJJan aana a amipsr insa'pin 



« disaster: of 5 sna. s 6 -m w &$ piaca.; in a 96 '^11 c^ltsaaa 
20 s:u t:isyr.r.he - , * - ^ % > > - * a - - , . m 

bans, 100 ,u.I af mediiirs (DiMaKa 10 1 FEZ'i «aa pl^cmd in each 
- N ' usdisi i , 2 - I * yj Asa rs; t , 

taa synthetic s; issue was ataaPioo to liaa artif icial .hone, 
thoroay v.;:t: sir;:.n;; s tisnua couples. 

25 

This caarplsas '«s oaUtar^d la cnrtiiapo induction 

3. t , * tta. 14 clay; 

30 1 - .t is -hs,<a Flnnrn 4* 

A:- .ar ba s-^n *j - M-p.ae 41.., il - - > 
t ; :> t k i a ,s yn o: - ' ■.: a . e o f - h v , - : ^ ?>a L 1 ra; ea i oa w;i s 
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c< a mm • Mi i 



sslisfsctosd. ly -adhsrsd ta t h« o-ths-r sytPi;.©iio tissue {i.e.,. 
t h ss sr t i. :1 j < hers p > ood 

the =s , - - tbssut of ids present dr^anobon. ears.be -> : - . 
Mit.h oth •;•.;: spat baPic tisa;5:as : into a tissae atopies... 

s Esaaspaa 37 : bsapa>tits tissue abtaiaed by attaching 
is _ ! 1 ■■ • 

th , i ; 1 ii < i 

•a-v»co (tps-cif ically, « scbaaeta Synthst i a tissue (Chi 
pP;hdatan Psnhscih. P"yd;oa:) ea 1 lisps;:: aponpe: P;-;;per: ,, Patp ; 

; A^\le P>b b\e result = s ?>he«n Ik ;da^re 42 s. &rs 1 3 £ a< 

x x - - fo i , .v. ^c? a v r zi « * i*-o- s * s •« -rt ,0 

ecvU.agsn m«dic«sj. daahe;:, which is a con^enltloaal synthetic 
* v* ♦ e«a ha S L i*> ^_LI \i~ -p t -c , \* . * c;; th« 

xENatr.pl« ?3: t^v.;uv..io;. vi a ayrahvd b; -;>auo L^i-g 
i \" , b] -at 

In this example, aa itdluoaoss of siicorMs acid or 
a dsosh as t Its thereof en the PtodtctlDO o£ s synthetic tiaaaass 
alaaa a :my;;b>lsat ¥ss a-aab was Studisd, 'Bu;< syra hatha latasas 
produced 



rvob: 



'®M) war® added to the smdlyra, Pf tae laae;: toys of caXtatev 
5; , j sths tiq t 1 1 
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«s - - > - 

: Ken; .2 ta ; 

hhea aaeoehio acids wera e:i. the avathaehe tie;: 
aaa easily detached as eoayoasan:; t a when the sseordic acld™.f < 
5U.lt ay:;naa. v.: . , I > 

enlU-ie yya^a::^ > e:.<ne:e eelun::ad •: c ;* aeva 

millimeters, hi-; an fc.h-s tiesae .^Kneaded each a laved, , a er 
na tea 1 Ko c£'vur:»c, in the tiaa^e so that the tiinsae . 

^ r ^ . , > . ^ ^ ^ ,t,~ 



-v 44 . a , v - >■ , 

h " * s> tt«rac 

(Figsue* 45 J ♦ 

>. . 29:: Effect fit i synthetic n e in 
yreaanee at e.ace:nh.ia aaiehh 

The synthetic tlsaaa at Example 28.,. aaich 
' ! 'SCCO! > a the anasarca ; a\ o; b .c acxds, vans * seplar: 
.lata a dilated, cardieeyepatle/ tat. In 2g rata, the h 

l fosa > 
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su.rgsxy, A » i inap: raiaant ( id>noa dSOCd dating an 

no iias array — nan-nri a.<: oper&l . ag s t i a Os asad : .a > or " arsa 

sndo aaasphy . Pa r : aan =s \ ad r.: aa s sis ; ;g Pa3 i r? d 

paasnts t aaaa :. •:: ;; •:: a a .Kiss imsgi&ff asaae paodoaaaad lp a B-l.!iU : sgir=.g 
jsxxUs and an M-ijj;ag.l.ng mode . Id. addition to tn-a a.aaoaaa.ia=r mil 
pro:~,onu-:, ;cs , i , p-3;::s.sfit«rs : « . q, , iaii. aiaapai^aalar 
t^l^di-a.SPOiac; diaanatar,. loft vaaP:nrioalar taiaaiaataiic 
dimeter, tmnaanal diameisr nontrsetina rsts f and egaetlaa 



apaa to p.aapa.an s carina of sections n-sving a thicknaaa of 
3 sssiu d , <■ c >< ) djn 

h:.sn:cin:r/. 



20 MIL of ids rata wit!; iaipaaaPa aaa* - ► -, 

" - - }>> 1 * * a & 

soassl. rats < Thoro£or«.< itss daaaaiataaga..ad a.aaP iaaa prnsnnat: 
tn.vanat.ian -oars oonplooelp nuns ad a a an wdlda srs 
CO.iW&s:ltiOrMLLy aa.id to bns indaan ta.fel*p if; X ha pr* Svr;';r! of 
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- ill - 



{Ms- hods) 

COOiOOd.OS: \ pripposoa .io saoo.o:tsBCS' «fth Kaaada ¥ 

1 i <a T., I • . s: : : .. : ; ■: s ospaaar a.: ~ N V 

o, s osoht rat llaaoa Scisosso ISt-hd ' 

' > * ' A J.; 

02 00 vi Wd;; «d;kd ; - > . , - . .? " SOS 

8 n s - I •> i - int. t 

bath sos 30 seconds . This stop oso poa Ocaoaa- 

aharssioasso ^TasonlCTUcm was oo.ofoassod for 



for. i m 

const siit taa-paaatara bath for one hoots o 60 o sucrose 
sols tsor; ( a ads and a 30% .saoasao solotiao { 0 ad ) vfsrs icyersd 
d d&otrif ogo taba. a HOs lipaacoso soladioa vs.-;; adocad 
> toe of , layorod socroao aalaoomos j l , as at BOS 
adaad to fas taboo Coatrif a:paassn osa oars OiSOah at hah 800 g 
t * 1 30s 

, » v s s -- i > was 

poestaovad at 40a sad oca;, asad. far gone iootodoctiaa . 



OOT ~ , . J 

in Zmsvple 3D s?ss used, Tda caadbaC ibi auct ion ad a i s 
prcdu ;::•;;<:; by 1 i.g;s t ao LbD ■.-■■ere aad>;jaabed bo ihbb® b:a* £*rafit 

S . ft i "2 S . t- -< 

3; a caabiaaaitnarapa graap; and j a ca ataaal ^X'OUp, Chanaea 
in be -: : ;rt iaaoatian sad <aafabaaaaaaa bar biaaaa ss» aibdiad,. 




s N * i - , aha 

SO t . ' . * -v.. and th« cell pratactlfag atfact a a a 

- - v , i. a a 



Although caadaain preferable oa;babiaaaata; disaa beaa 

a!> < s , ., • , 

be construed as lisritstionB ap t. ha OCPpb of the invanibaa 

+ < V a. £ i ou. s: o t he s 

' . " " « * r s can 

< readily Pbdb by tdose sxiilad in thss art, after -it 

by aafarbPCa -SS if N fbrtb fa lay bar sin. 
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y 0"\t A; , - 

v> * ' • a?; a 

v \ i derico for distase* vorlct; are ^ <, << - , 
difficult to treato F&rttd^daurly, this iroeattt l.awntion 
o v o x ■apoah--;oa tirtj thMOpy sad prsr^oioib. ao bea-smsa it 
^ " x ' 1 , v < . The 

>"*t - & an J o , „ j v s r , 

'( ' vi - > »- 

tiasoes, tsainiy iaaaladiag botes ar.d aar 
targeted fey tJ» prtsaat inr-atioa. "1 
fractore patients, which are targeted by I; 
~a,-.rt " - , v N M . «t -sr< a- is 

;st «oar->.H > VJ.U i t s A u a \ ' a — — \ = 

> ^ * ; O t be rapt, u , tha po^r* >jL w is huge, 

ass **- e ^ < •> s j x 

•»^it:.c , it« ;oe.„* - u ie ?J a '.oa :a\ th» 

reg.aoarstiva -avb ; -rb. :-a. ,a.uaat jodat v * asaas, misily 
inaiaaaaq bar. a are aaaailaat,. The ayraaaeia:. o tiatOO of the 

? ' ' rr a' > > x ia,s st ial ®£i&& Of 

.like, a ad ie b.xybl y aesi'ai it >atea of aba l,aab or" side aid: eal a 
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- ISO - 

l , iff;pl-satabi « synth-stic tissue, 

third dirs 

3- < - ha 



€, A e;:Cu. L ... :. tissue. ;:h iv:; to .:.}.-x.. : r. i ., which is 

SKsbatiSj-tiaiiy codo M calls and s material dyciv^d ir-DSs t:h 



deriwd from tfes -soils., 

B, - ayxstb^tie; tlcsus occcrdiog to d.sis "d, ydorein « 

sast one sel-scted f ro*> 
th.® group consist! a«a ai coll&mn I, :::c: Saq«Ti ill, vitronectin 

- ■ $> Bf Tit h-ST,i,C t;i SSl:is i : :U';Cord:L;>g to ! * 7,- whereto t.do 



. . , aaaaaaatia ti«s::<5; N i to alata; 7 sh> 

~^taacoa.lui5x - * aaatsina aia;aaaaatin , 

a > » ah? 

aaaiaraealla.Xaa aaaaala aaaiaaaia f idroaaatta . 



aUaga 



13* h eysith-etic tissue aeeaadlaa: to olad 
15 «tr3>"e.)u:3f m\ ? . :< and the ceils arts iM 



IS. a syathsstic • 
distribution da a; 



aaaaaOaaq to CiaiS? / r aharala the 
d t iaa adly di at a afcat aai In the t iasae . 

acaorting to <%■■■. 1, aaaaeia -a a 
f J f v - > - o . tbss 

ci - tN taa> 



stiaataaxy ssct dan. a af: 1 am' f la r ha aiasaa aaaa a aatio a:. Ua; a 
25 )> : v . 



aa :a:: ta aaax® 1, -which 



18, A £;yatdo&la tisaaa aacaarding to ciaisa \ ^hioh is aaaa 



■ ,<\o..:o. esdis;. 

1st A synthetic tissue according to claim ! f yhich lo ia.tg® 

5 

voloto of 0t i-OOOt ■abo-i.it 2;> trad . 

21. A synthetic tissue otottdtng to tooths 1, which io 
10 flexible, 

v. A * t^,- ^ > , - 5;o in I, „ i is 

withstand heart puis at lot; . 

24, h tiasua according to cULts. r v»hU"fc n 

b i! Oi 00, i i •/ o rgani-ad ■ n a i i t t;0. o dirrissr: :•: 3 prss 5 do Ottd lots . 

20 

IS, h oytd:htti-o tissoo aotord tog to uiaist 24.,. tihetoin too 
Moiogioal intsg.rafciori is selo-otto; dross ths group ootMsttog 

oti :■;<:■ rrix, ?-.]-*c- 
OOtegtOiioo,, aod irds :::::-Ht:.o ; -or oj.gtti tsanadoot icm 

2S 

« i % t i I s h. too a 
tioouo ottoogth width allows , oyrdhot ic tissue to foe 

2C - ; . o fchd 



itt . < i > , , :c to 
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synthetic t:iss;i;:^ ^"OOKdirjg ti'J cl&iSi ^ ^ - > 

B'/nth-Btia r.i as:.!* is? picked \.p using foro&pss h&^isg a 
ansa of 0,0.5 to- 3,0 

" ' ' " • ' - • > > t i ? 



include? a r.esrA, 

r 5?pit:h*jtic tissue according to ciaj.^. 26, e.i..;; the 

^ . u- to > ■ th* synthetic * ; »*< is intended to m appiissd, 
Include?- gin Ti v-n:;: t-;;b:: ; ; : a". *\, & :;;c:.:.:^ 3 c-i; 1 1 iir:?e , 

s ■ , 

33. s , * » ; - - < » o , s s . , 
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~ 184 ~ 

tb«i s-s.sk of: 

A] proved- :-iq ao:.W 

BJ pisciaa rha vol-* a rontdi Hs„ too coot axooa 
' ealfoae madiaa. ooot.oiniaf an , * 

5. . - { eg;; ni and having a aoff ieieng haaa ataa olaioh. can. 
aoooaaa:;d.aaa a oyotaotia tissue haying a Paired sido; 

•"h CulUcoLog h L hv CTitaiwj- ^!,isn.j K itf. 

tha oalX aoltaaa loedi^Ki ooataiaiag ado aCh ayatiaaaia 
promcitiTigag«*rt tor eoer:. nh.r -too aaff ifiooat f or f option 

IS > . « w _ I - p i x s ,v v , j 

I)? Oa taciaheg the colls iaaa arae ^ajntalaaa , 

.'• :i . at .■) v \ .< „ j r vh.vo.ooi , a - for 

* - - - loiaooa aoaa;a.u.a. :.aa applied i the deto.chiop - 

15 > ' 

36, a o.eth.od Bcooodiog to claim 35, wheat; in the otiagilaa 
joiciudoa a physxoal or ohacoooi-t «t. i sui I aa , 

37, a aaathod s-:c:o rdiog to olaios aa, atia.rala the physical 
20 stisaalaa icotodoa ohokoag of i'ha contoiaea,: pipaaeing, or 

s x of the v - i ,» j 

38.. A aethcd. according an cloSo 34, ohoroio the dataohing 
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satin iataaactaay prcaaria 1 aalPl) f actat: dapaiyimaaH :r.mq 

5 -5 . , ^ ■ ^ - N < , , , ■ „ - * ; ^ , - 

aolyra-ri^iaq sa;;aat la sssl.sc.-;ecs faeas tbs: group x^Sistlrsg 

" \ ' ' . > , .1 v r , [ L V ) 

" x f 4 - - - I i < ^ * ' , , < , , I, 

acid " 1 \ , s , - ) , _ Y fFPSF? 

^0 a< IXiFh, - . * - , ^ ki ;;:;sfcv ? 3 p/O'wt.h 1 - - (IF 



43:, A rr.^rhot ^..:-.:or..sir.q ;;<> -a a i:S - where:;-; V;m co : ir are 

£ira> calfcuaad in t-ujuxlayaa cclfeara, 

44 . » i „ r to cisiiis 31 f wherein the \ synthesis 

r - - s |' r p < 

ascorbic acid :a--phasphata, at a v * 3 ^ or \ It tawa>olh 

4S « t t< - * 

acid, isscorbic acid 2-sjhcJisphste.j. at the derivsfciaa at salt 

11 ■ ■ ' s , 

<■ ! ' K - :.::;:..•:•:.> [< - s , < „ 



- 1 * < axa 

~phc;K:ptata, at ,; dsrrivsialra at 



and r.K* o Scot hie add, sscw&lc acid; or the 

disriwti^e or solt thereof is o - ct a tonconttehilsm 

or at least 0,1 

5 - - , > - > , 

'-i-^N the syr.-heUs txotue to detach foasi U;« conrodr^; 
i < » , 

49, h method sccos^r.u to o.kho 4B, thereto the ootockiro; 
it * - ! <> h , » 

otjjsohtrs to the container., 

> s St * jrdxng to ch r v. 

1 5 s r i s 3 < r -\ it o •.. ;\ r. a .1. , r , >. - 

5 * so^h^d J i to r nn, s v * i ~h~ A,}t"r ivi^ : (. 

^.t-ii-d - r s , -< > o , v -t v , *>^„ 

SO - ~ ^ i \ . . t \, >^ t *- - ^ 

pv r 5 CO Oi 1 5 TO 1 o , ! UMo . i „ ' ? i> \ ,v 1 * . ,vj , ; ^ % , 

for the synthetic titsoo to bo opotteoi^ousdy dotsehed ftoo 
t ho o re hoi oer s < < sis \ y&ufs . 

25 S3. A s-ethod eo:ea.odiod to ciais 52,. whoroio the period of 
tbso roiroirod for tho gy&thsstic: tiosoe to Im spent o:oooooiy 
dct^od.,:d - ,< <o ! _ 3t h^o<:i ■Id a; . ; y Si 

, .o o;sihod occouohhig to cleim, .:■-].. fyrt'hor - > : 

h0 : j 4 5 Liste. 

rdis $U r whfijeoit. tio 

* U o. i , s 
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c< a mm • Mi i 



- 18? - 

a lux:- 7 • ? , ta^vton d.if daraintiadicap and i:i.ga^;s«t 
differentia ion. 

56, An-ssho-d sccQid. u;g to cia.da 55., \ds.srain the- ostaoootiSa: 
5 * : , - , < ,3 

a v, v { , . , f ^ ^o^r-so .a- . ok a- 

h ■ d , i to ^ v , X , 1 

contains at laasi or.;® ssisacfcsd tram ad« qaoap caaanLati- 



59. A aatiaa according to claim S-8 f ahavac; th« «> 
contains at : ca --. one saiaCtad frss ths? sgroup cot 
of HKt A, im?- ': f mwitx®m& foxing srowtb faa 

SO and. TGF-P3. 

t ! s i 0 -v > i a I 1 ! , \ 1 k > , 

difiaaeatiatisa .stop is pa::ad;amad before or after 
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td , . srs5 

provided at a cell daosdty of 5.0x10* to :d>P^:xu' 8 cella/crf, 

■ % a . 



od ,. A method aacordifui to c.L;vls. 34,. w0o>:o.orotho oells : 
3YA0VJ :;coAi«-d v-vd colio. 



iaiis; 34 f *srr;:5.f> the- ee 1 1.3 :doo]oKio 



SSd. A t h c- d a c c o k d do ci to s.U:is tt , Kdsrodn tds meyenchypo I 
ster -. > M fro"v y »<yi » 

;•::>•;(.;•;•<;•:<••, a t >.>■ -Mr.-., -a .&S^§, or a bona ro.irroo 

'dd A southed accvorairi.g to ciodm :'dd, further ■qo^psd.ss. nq: 

product no a plursXity of the oyniron \o tiuossosB and 
otdaohing dhe; pIu£«Uity ot tho synthetic: tissues toother 
to ;dd:aoeoA:oA 

71. „\ ^ - - * i io 

tisoiso f :r as noddso coEspr.is.l:ng: 

^ 3 11 



r^oKtoL^ng . ; _p.ooo ioo;du;;a;r ■; ot?K , VKHjl?, ^-Cordoic. -acid, 
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> - , . i a, ; ■> -. u" - ; 5 . 

13. >N v t acaardaog to d,aia dd daaraia > |< or TPdfa 

- - ' - »t » .! - , 1 

' 1 * S3#L 

5 5 - N ; , ' .o. < < , < f. i>; , < f 

comprising aaala arid t canaoasnt dotiaaa !ros ; the ceils. 

■ d eosjpiss socardlag to caaabs ?4 f oladdi has biological 
intagaati on. capabi Pi. tp al t'h oar aaaap j. a.aa , 

bb< .Is CO'SpioX U ;>..' : or tO alaiStt 7S,- »::>-■<' ; tl>o Piolaabaadl 
IS iaraaraU ,r:- capability iaoinba i to a'dhsrs to 

sarroandina csliss and/or aatxaaabialar n>atricaa > 

7 7,. A c<»f dsi .s;;:cn;:;d:;.aQi to ciais 74., whdah is aobataaaiallp 
mada . n and a — v > aorovea . ^ - vA-i.s. 

78. A sx>ji5plox according to cl&Lss 74, dxiat ia oa.br d;ia;ti ally 
isad<s of cadis and a a sxtraco.da.uar matrix daritad from the 



"Pd .ft avrtpotit tiaaaa ssccardiaq to , a " , wharadn aha 
aat.taoaliola.r aapaadi is " daabaa trom too fro-ap caatclatiag 
of > , - , * - - ^ .. . , 

$0, , \ ♦ _ i . % v ■< n - 

o\l i,r-ai d.„ =a- -r =a - - a -s odda=. * ;a isacgraaea fc-pabnur 
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• • - . 



82, A cooftpiox tocor:±Log to olttoi 78 f wherein too; 
v , v - rsnt rto is d:tototodlv d:ust.r:i ; .feut«>d on a o ^ * 

5 . too too . 



i a? 

lot dotooto > r too tsto see j hi,] o; oo ■ r :. . 
OOioo.3 of 1 csr .to toot corsjgs tow .< ~ a 

sto. ?; ocoxplex according to -Is to 78, tooreto. tto 
etoTSC:tolu:Iar i;;iM:::f:x:K otoiootos f itooocct in or totrcnoet.to , 

» v -5 - 11 so .'ax* "?\ > \ \ v _ o , 

totofoto.O :to:d.oqooo, g.r j oooonou". 

;;; • A cocctoos according to claoo 74,, too ;.oto toe portion 
tootooto a tog-odoyoec otg.to 

■tto. .\ oootoooo ocoordtog to cloto 86, toercic too too .o.opec. 
a o ooo ^ ; - ^ t 




5 A cooitoo:a sscoordiog to claim 71, toctoto tto portion 

" - - ' \ v \ O , , 1 ^ 

includes .soosGoiar t o too 



oo o to neon, 
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id. A cszml&% according to claim 14, -uh&r^in the 
re I fu'or<:eaer.u is acialoaad by aapjntaing the portion with the 
" - N " ^ ^ ^ - , i - , . * > i x ^ ® x 

5 hvth, 

32, a. c:<sspia.K anca^diag to % which regain the 

\ ti ^,nd it> of K coition, 
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;tially 
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